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IIL ji CoUeBim of the Eledrical Experi- 
riments communicated to the Royal Society 
by Wm. Watfon, K R. S. read at fever al 
Meetings between Odober 29. 1747. and 
Jan. 21. following. 

I. 

An Account of the Experiments made by feve- 
ral Gentlemen of the Royal Society, in 
order to difcover whether or no the elec- 
trical Powery when the ConduBors thereof 
were not fupported by EleBricsfer se would 
be fenfible at great Diftances: With an In- 
quiry concerning the refpeBive Velocities of 
Ele6:ricity and Sound : "To which is added 
an Appendix^ containing fome further In- 
quiries into the Nature and Properties of 
Eledricity. 

^tad Ob,. %^r^^ the Paper I did myfclf the Honour 
^747- J^ fQrn^ i-jj^^. f^j^^^ ^^ communicate to the 

Royal Society y I took notice, that, among the many 
other furprifing Properties of Eleftriciry, none was 
more remarkable, than that the electrical Power, accu- 
mulated in any non-elcdric Matter contained in a glais 
Phial, defcribed upon its Explofion a Circuit through 
any Line of Subftanccs non-electrical in a confidera- 
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ble Degree 5 if one End thereof was in Contad with 
the external Surface of this Phial, and the other End 
upon the Exolofion touched cither the eledrified 
Gun-barrcl, to which the Phial in charging was 
ufually conneded, or the iron Hook always fitted 
therein. This Circuit, where the non-eledric Sub- 
fiances, which happen to be between the Outfide of 
rhe Phial and its Hook, condud Electricity equally 
well, is alv/ays defcribed in the Oiorteft manner pof- 
fible, but if they condud differently, this Circuit 
is always formed through the beft Condudor, how 
great foever its Length is, rather than through one 
which conduds not fo well, though of much lefs 
Extent. 

It has been found, that in proportion as Bodies are 
fufceptiblc of having Eledricity excited in them by 
Fridion, in that Proportion they are lefs fit to con- 
dud it to other Bodies; in confequence whereof, of 
all the Subftanccs we are acquainted with, Merals 
condud bcft the electrical Powers ; for which Rea- 
ibn the Circuit before fpoken of is formed through 
them the moft readily. Water likewife is an ad- 
mirable Conductor 5 for the electrical Power makes 
no Difference between Solids and Fluids as fuch, 
but only as they are non-electric Matter. 

In order to give an Idea of what is underftood 
by this Circuit, we will mention an Example or 
two, from which all the other may naturally be de- 
duced. If a Perfon (lands upon a dry wooden Floor 
with a coated Phial ever fo highly charged in one of 
his Hands, and if another Perfon, without touch- 
ing the firft, ftands but fix Inches from him, and 
touches the iron Hook of the Phial, neither of them 
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are ftiockcd; becaufe the Floor between them, tho^ 
the Diftance is fo fliort, will not conduct the Elec- 
tricity fufficicntly quick. But if thcfe two Pcrfbns 
tread upon a Piece of Wire laid between them, they 
each of them feci the electrical Commotion in that 
Arm, which touches the Phial and Hook, and iu 
that Foot which treads upon the Wire; the Wire 
here conducting the Electricity quick enough, which 
the dry Floor would not. The Circuit is here 
formed by the coated Phial, its Hook, fo much of 
the Bodies of thefe two Perfons as formed a curve 
Line between the Wire, the Phial, and Hook, and 
the Wire between thcfe Perfons. If thefe Perfons 
ftand upon, or touch with any Part of their Bodies 
any Non- electrics, which readily conduct Electricity, 
the Circuit is completed, and the Effect is the fame : 
And this is occafton'd by the fhort Space of Time, 
in which the loaded Phial is difcharged, when any 
Matter of what kind foevcr readily conducting Elec- 
tricity happens to be between the coated Phial and 
its Hook, and is fo connected as to communicate 
with both upon the Difcharge of the PhiaL 

Monfieur /^ Monnier the younger at Taris, in an 
Account tranfmitted to tlie Royal Society y takes 
notice of his feeling the Stroke of the electrified 
Phial along the Water of two of the Bafons of the 
Thuillertes (the Surface of one of which is about an 
Acre) by means of an iron Chain which lay upon 
the Ground, and was ftrctchcd round haif their Cir- 
cumference. 

Upon thefe Confiderations it was conjectured, as 
no Circuit had as yet been found large enough fo 
to diffipate the electrical Power as not to make it 
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perceptible, that if the non-electrical Conductors 
were properly difpofed, an Obfervcr might be made 
fcnfihlc of the electrical Commotion quite acrofs 
the River Thames^ by the Communication of no 
other Medium than the Water of that River. But 
as perhaps, in what relates to Electricity lefs than in 
any other Part of Natural Philofophy, we fliould 
draw Conciufions but from the Facts themfeives, it 
was determined to make the Experiment, 

The making this Experiment drew on many 
others, and as the Gentlemen concerned flatter 
themfclvcs that they were made with fome De- 
gree of Attention and Accuracy, they thought it not 
improper to Jay a Detail of all the Operations re- 
lating thereto, before the Royal Society. 

In order to try whether or no the electrical Com- 
motion would be perceptible acrofs the Thames^ it 
was abfoiuteiy necefiary that a Line of non-eiectric 
Matter^ equal in Length to the Breadth of the Ri- 
vcr^ Ihould be laid over it fo as to touch the Water 
tiiercof in no Part of its Length i and the Bridge at 
If^eftmmjier was thought the nioft proper for that 
Furpole, where the Water from Shore co Shore was 
fomewhat m^ore than 400 Yards. 

Accordingly on Tmjday July 14, 1747- ^^ ^^c the 
Sucvcfs and aflift in making the Experiment^ there 
met Martin Folkes Efq, Pjreildent of the Royal 
Society^ the Right Honourable the Earl Sta7ikope^ 
Rukard Graham Efq; Nicholas Mann Efq; and 
myfeifj with proper Perlons to c:tecute what was 
required of them in the various Pares of thefe Ex- 
perimcnts. 
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A Line of Wire was laid along the Bridge, not 
only through its whole Length, but likcwife turn- 
ing at the Abutments, reached down the ftone Steps 
on each Side of the River low enough for an Ob- 
fervcr to dip into the Water an iron Rod held in 
his Hand. One of the Company then ftood upon 
the Steps of the Wejimin/ier Shore holding this Wire 
in his left Hand, and an iron Rod touching the 
Water in his right : On the Steps facing the former 
upon the Surry Shore, another of the Company 
took hold of the Wire with his risht Hand, and 
graiped with his left a large Phial almoft filled 
with Filings of Iron, coated with Shect-Lcad, and 
highly electrified by a glafs Globe properly difpofcd 
in a neiahbourins Houfe. A third Obfcrvcr ftand- 
ing near the fecond dipped an iron Pvod hc^d in his 
left Hand into the Water, and touchira the iroa. 
Hook of the charged Phial with a Finger of his 
right Hand, the Electricity fnapped, and its Commo- 
tion was feit by all the three Obfcrvcrs, but much 
more by thofe upon the Surry Shore. The third 
Obfcrvcr here was no otherwife necelTary, than thac 
the River being full, the Iron was not long enough 
to be fixed in the Mud upon the Shore, and there- 
fore was in want of fome Support* The Experi- 
ment was repeated fcveral times, and the electrical 
Co ii'i motion felt acrofs the River > but the Gentle- 
men prcfcnt being much mo.efted in their Opera* 
tions by a great Concourfe of People, who many 
times broke the conducting Wire, and orherwifc 
grcat.'y incommoded them, and the Evening grow- 
ing too dark for the Obfervers on different Sides of 
the Water to lee each other^ they were prevented 

from 



f 54 ] 

from diverfifying the Experiments, as was Intended^ 
and only confidcr'd thefe Trials as a (iiil further En- 
couragement for them to profecute the Inquiry at a 
mo'c favourable Opportunity. 

Early therefore on Saturday Morning "^uly i8, 
there met upon JVeftminfier-Brtdge the Frefident of 
the Royal Society y the Right Honourable the Lord 
Charles Cavtridt^n^ Richard Graham ifefq; Dr. Be'vis, 
and myfeif, with proper Affiftants. At the preceding 
Meeting, the electrical Machine's being placed at 
fome Diftance from the Water being found incon- 
venient, the foUovvin^^ Alteration was made in the 
Difpofuion of the Apparatus^ 

A Room up two Pair of Stairs in a commo- 
dious Houfe neareft the Bridge on the Surry Shore 
was provided, in which was placed the clcdrical 
Machine with the Gun-barrel fufpendcd in filk 
Lines. Prcm this Room, on account of its 
Height, the Signals on both Sides of the River 
were eafily obfervable. The coated Phia! before- 
mentioned with its iron Hook was placed upon 
the Seat of the Window of this Room, and com- 
municated with the Gun-barrel by the means of 
a Piece of iron Wire. One Extremity of another 
Wire was likewife fixed into the Bottom of the 
leaden Coating of the Phial, whofc other E:<tremity 
reached therefrom over the Bridge to the Steps upon 
the Wejiminfier Shore, the Body of the Wire being 
placed as much as polFible upon the Parapet of the 
Bridge. One or more Obfervers took each other 
by the Hand, the firft of which muft neceflarily take 
the Wire in his left Hand, and the laft, upon the 
proper Signal given, cither dip his right Hand into 

the 



C 55 ] 

the Water, ot (which makes the Pofture more 
agreeable) a Rod of Metal held therein. Another 
Wire having no Communication with any of the 
former^ was let down from the before-mention'd 
Room, and down the Steps upon the Surrj Shore: 
One Extremity of this Wire was held ia the Hand 
of an Obferver (landing upon thcfe Steps, who dip- 
ped an iron Rod held in his other Hand into the 
Water : To the other Extremity of this Wire was 
faftened alhort ironRod, with which, when the elec- 
fied Phial was fufficiently charged, and the Signal 
given, the Gun-barrel was to be touched. 

The Gentlemen, by this Difpofition of the j^p^ 
parattts^ propofed to examine principally thefe three 
Queftions : Firft, whether or no the Obfervers {land- 
ing on each Side of the River would perceive the 
electrical Commotion, each putting an iron Rod 
into the Water? Secondly, Whether or no the 
Obfervers on both Sides of the River would feel 
the electrical Commotion, when the Obf:rver (land- 
ing upon the Weftminjier Shore removed the iron 
Rod held in his Hand out of the Water? Thirdly, 
Whether or no the electrical Power was perceptible 
to the Obfervers on both Sides of the River, if the 
Obfervcr upon the Weftminjier Shore dipped his 
Hand into a Pail of Water^ which had no Commu- 
nication with the Water of the Thames. 

It was determined firft, upon proper Signals, to 
difcharge the electrified Phial in the manner before- 
mentioned, the Obfervers on each Side of the River 
holding the iron Rods in the Water, and this Ex- 
periment was to be repeated three times. This was 
attempted accordingly % and although the Obfcrver 
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on the Surry Shore was each time fmaitly ftruck, 
the ^Prefident of the Royal Society-, who obfcrved 
with the utmoft Attention upon the Wejimmfier 
Shore, gave the Signal that he fcit nothing. The 
Company was furprifed at this Want of Succcfs in 
the Experiment 5 but, upon examining the Wire, 
which was laid over the Bridge, it was found to have 
been broken by fome Accident, after it had paifed 
over about a fourth Part of the Bridge. The Wire 
being refitted, it was agreed to mai<:e the fame Ex- 
periment fix times more : This was done accordingly, 
and the ele<a:ricai Commotion was felt each time 
by the Obfervers on both Sides of the Water, but 
much fmarter by thofe on the Surry Side, It was 
then thought proper to repeat this Experiment three 
times more upon the Signal's being given : but, in 
making the firft of thefe, the Obferver in the B.ooni 
with the Machine, difcharged the electrified Phial, 
before the Obferver upon the Surry Shore had dip- 
ped his iron Rod into the Water, and therefore no 
Effect v/as perceived by tlie Obferver on the oppofire 
Shore. The electrified Phial therefore was again 
difcharged three other times, and the Commotion 
felt by'the Obfervers on both Sides of the River. 

To examine the fecond Queftion, no other Alter- 
ation was ncceifary in the whole Apparatus, ihzix 
that the Obferver upon the Weflminfier Shore Oiould 
not dip either his Hand, or the iron Rod held 
therein in the laft Experiments, into the Water of 
the River. The electrified Phial then was difcharged 
three times without its Effeds being in the leaft 
perceiv'd by the Obfervers upon the Weftminfier 
Shore 5 thofe indeed on that of Surry felt the Shock 
as before. 
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111 examining the tnird Qucftion, the ApparattiS 
Tv^as in ail other Refpecls the fame as in the laft ; 
except that the Obferver upon the Weftminfler Shore 
had a Pail of Water placed upon a wooden Table, 
which ftocd upon the Stone Steps, and into v/hica 
he was to put his right Hand upon the Signal's bc- 
ina; 2iven. This was accordin<>Iv done, and the 
eledlrified. Phial being difchargcd three times, the 
electrical Commotion was felt as before by the Ob- 
ferver upon the Surry Shore; but not in the leaft 
by him on the IVefiminJier Side, who held his 
Hand in the Pail of Water. 

In all thefe Experiments, except in one before- 
mentioned, where the iron Fvod was not in the Wa- 
ter, it was found, that whether the Obfervers on 
the Weftminfler Shore, upon the Difcharge of the 
electrified Phial, did or did not feel its EfFccls, they 
were always perceived not only in the Arms of 
thofe upon the Surry Shore, who formed a Line 
between the Extremity of the Wire there, and the 
Water of the River j but by any other Perfon, who 
ftanding upon the Stone Steps, even where they 
were not wet, touched the Wire with his Hand. 
They were likewife felt by a Perfon upon the IVeft- 
minfter Shore, (landing upon the wet Stone Steps, 
who did not form Part of the Line between the Extre- 
mity of the conducting Wire and the Wa*er, other- 
wife than by touching the Wire with his Fingers. 

As was before-mention'd, the Obfervers upon the 
Weftminfler Shore did not feel the Effects of the 
difcharged Phial near fo ftrong as thofe on that of 
Surry in the firft Set of thele Experiments. When 
a Line was there form'd by the joining Hands of 
two or more Perfons, the firlt of which, on account 
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of the Situation; held the conducting Wire in his 
jeft Hand, and the laft touched the Water with an 
iron Rod held in his right, the Effects were moft 
fenfible in the left Arm of him who held the Wire : 
They were indeed manifcftly felt by them all i but this 
Peeling was not great enough to be called a Shock, but, 
as was very properly expreffed by one of the Com- 
pany, itrefembled the Pulfation of a large Artery. 

From the Examination of the firft and fecond 
Qucftions it appeared, that the Obfervers upon the 
Wejlmtnfter Shore were not fenfible of the EflFecls 
of the Electricity, unlefs their Bodies dcfcribcd Part 
of the Circuit before fpoken of; and this Circuit 
here confifted of Part of the Gun-barrel of the elec- 
trifying Machine, the Wire going from this Gun- 
barrel to the iron Hook, the Phial it(elf, the tail 
Wire of this coated Phial which reached therefrom 
acrofs the Bridge and down the Steps on the Wefi- 
mtnfter Shore, the Line of Obfervers between this 
Wire and the iron Rod which dipped in the Water 
there, this iron Rod, a fuppofed Line of Water 
drawn quite acrofs the Thames^ the Obfervers with 
their iron Rod on the Surry Shore, the iron Wire 
going from the right Hand of the laft of thefe up 
into the Room where the electrifying Machine was 
placed, and the (horc iron Rod to which one Extre- 
mity of this Wire was joined, and with which, in 
making the Explofion, the Gun-barrel was touched. 
The Length of this Circuit, through which the 
Electricity was propagated was at Icaft 800 Yards, 
more than 400 Yards of which was formed by the 
Stream of the River. 

From the Examination of the third Queftion it ap- 
peared, that the elcdrical Commotion wouid not 
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be felt from the Obfervcr dipping his Hand in Wa- 
ter only, unlcfs that Water was fo difpofcd as to 
become Part of the Circuit i and this Experiment 
was made, left the contrary might be furmifcd. 

The Obfervcrs upon the Weftminfter Shore not 
feeling the elcdrical Commotion equally ftrong 
with thofe of Surry , was judged to proceed from 
other Caufes befidcs that of Diftance. For it muft 
be confider'd, that the conducing Wire was almoft 
throughout its whole Length laid upon "Portland 
Stone ftanding in Water. This Stone, being in a 
great Degree non-ele£tric, is oi itfelf a Conductor of 
Electricity: And this Stone ftanding in Water, no 
more of the Electricity was tranfmitted to the Ob- 
fervcrs on the Wejiminfter Shore than that Propor- 
tion, wherein Iron is more non-ekctriq, and, con- 
fequently, a better Conductor of Electricity than 
Stone. This was made more manifcft, from obfcrv- 
ing that whether the conducting Wire upon the 
Bridge was broke or no, and, confequently, whe- 
ther the Obfervcrs upon the Weftminfier Shore felt 
the electrical Commotion or no, not only the Ob- 
fervcrs upon the Surry Shore, who with their Wire 
form'd Part of the Line, felt the Shock in their 
Amiss but thofe Perfons who only flood upon the 
Stone Steps there, and touched the Wire with their 
Fingers, felt the electrical Commotion in the Arm 
of that Hand which touched the Wire, and down 
their Legs. From whence, and from the Perfon before 
fpoken of feeling the electrical Commotion ftand- 
ing upon the wet Stone Steps of the WeftminJierShotQ^ 
tho' not forming Part of the Line, but only touching 
the Wire with his Fingers, it was concluded, that, 
befidcs the large Circuit before fpoken of, there were 
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formed fcveral other (ubordinatc Circuits between 
the fame Steps of the Surry Shore, and the Bridge 
by means of the Water 5 whereby that Part of the 
electrical Power, felt by the Obfcrvcrs upon the 
Surry Side of the River, and not by thofc on the 
JVeJiminJler S\(iQ., was difcharged. 

Dr. Bevis having obfcrvcd. and which was like- 
wife tiicd here, tliat however well an electrified 
Phial was charged, its iron Hook would not fire 
the Vapours of warm Spirit of Wine held in a Spoon 
and applied thereto, if the Perfon who held the Phial, 
and he who held the Spoon did not take each 
other by the Hand, or have fome other non-electrical 
Communication between them 5 it was therefore 
thought proper to try the Effects of Electricity upon 
fome warm Spirit of Wine through the large Cir- 
cuit before-mentiond. Accordingly the Obfervers 
being placed as before both upon the Wefiminfier 
and Surry Shores, no other Alteration was made in 
the before -mentioned Apparatus^ than that the Wire 
which connected the Gun-barrel with the iron Hook 
of the coated Phial beins: laid afide, the coated 
Phial itfelf was charged at tlie. Gun-barrel, and 
then brought in the Hands of an Obferver near 
the warm Spirits in the Spoon, v^hich was placed 
upon the fhort iron Rod before-mention'd, which 
was connected with the Wire which went to 
the Obfervers upon the Surry Shore. Upon pre- 
fenting properly the iron Hook of the charged Phial 
to the warm Spirit, it was inftantly fired, and the 
electrical Commotion felt by the Obfervers on both 
Sides of the River. 

It was then thought proper to try the Effects of 
the charged Phial upon the warm Spirit^ when the 
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Wire was divided which was laid over the Bridac : 
Upon prcfcnting the iron Hook to the Spirit, a fiif- 
ficient Snap was given to the Spoon to fire the Spi- 
rit, but nothini!, fo fniart as in the former Experi- 
ment where the large Circuit was completed. 

•It was then tried, what the EfFeft would be upon 
the Spirit, if the charged Phial was divcftcd ot its 
long Wire which lay over the Bridge, and was only 
held in the Hand of an Obferveri whilft the Spoon 
with vi^arm Spirit was placed in Conta£t of the iron 
Rod before mentioned, to which the Wire was con- 
nected, which went to the Obfervers upon the 
Surry Shore 'y and the Spirit was fired with much the 
fame Degree of Smartncfs as in the laft Experiment. 

In thefe and all the fubfcquent Operations, Wires 
were made ufe of to conduct the Eleflriciry prefer- 
able to Chains, as it before by great Numbers of 
Experiments had been fully proved, that whatever 
Difference there was in the Bulk of the Conductor, 
that is to fay, whether it were a fmall Wire, or a 
thick iron Bar, the electrical Strokes communicated 
thereby were equally ftrong: And it had been fur- 
ther obferved, befidcs the Difficulty of procuring 
Chains of a rcquifite Length for the prefent Pur- 
pofes, that the Stroke at the Gun barrel, when the 
Electricity was conducted by a Chain, was C£teris 
paribus not fo ftrong, as when that Power was con- 
ducted by a Wire. This was occafion'd by the 
junctures of the Links of the Chain not being fuf- 
liciently clofc, which caufcd tlie Electricity in its 
Paflage to fnap and fiafh at the Junctures, where there 
was the leaft Separation 5 and thefe lefler Snappinc^s 
in the wlioie Length of the Chain leflcn'd the great 
one of the Gun barrcL 
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Encouraged by the Succefs of thefc Trials, the 
Gentlemen were defirous of continuing their In- 
quiries, and of knowing whether or no the elcdri- 
cal Coniimotions were perceptible at a ftiil greater Di- 
ftancc. The New Riier ntzt Stoke Ntwimton 
was thought moft convenient for that Purpofc i as 
at the Bo torn of that Town, the Twinings of the 
lliver are fo circumftanced, that from a Place which 
we will czWA to another B, the Diftancc by Land is 
about 800 Feet, but the Courfe of the River is near 
2000. From A to another Place, which we will 
call Cy in a right Line is 2800 Feet, but the Courfe 
of the Water is near 8000 Feet, 

Accordingly, on FWi^J^i^ ^4- ^747 there met at 
Stoke-Newington the Trejtdent of the Royal Society ^ 

the Right Honourable the Lord Charles Cavendifljyxkc 
Rev. Mr. Birch y "James Burrow Efqs ^eier T^aval 
Efq, Mr. George Graham^ Wm. "Jones Efqj james 
Lever Efq; Mr. Newcome, Charles Stanhope Efq; 
Mr. Trembley and myfelf, who were of the Royal 
Society-, and Dr. Bevis. To this Gentleman the 
Company were much obliged, not only for his 
great Readinefs in allifting in all the Operations, 
but likewife for the Ufe of his ele£l:rifying Machine, 
which from its Size was conveniently portable. 
This Machine was now placed in a Room up one 
Pair of Stairs in a Houfe near Ay and the Signals 
from thence might eafily be perceived by the Ob- 
fervers both at B and C 

It was propofed, firft to try the eledrical Com- 
motion by the fame Obfervers as at Weftminfter- 
Bridge^ from A to B^ the Diftance as before-men- 
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tion'd being about 800 Feet by Land, and 2000 by 
Water, in order if poflible to determine the Dif- 
ference of the Strength of the Eleftricity felt there, 
and at the Stone-Bridge at Weftminjicr ; the Differ- 
ence of the Lcni^th of the 2 Circuits bcini^ about 
400 Feet in Favour of that of the new River. 

To make the Experhiient, an iron Wire was 
fattened to the Coating of the glafs Phial bcfore- 
niention'd> and conduded from one of the Win- 
dows of the Room over the new River without 
touching the Water ; and from thence to By laying 
in its whole Length upon the Grafs in the Meadows, 
except where it palled over a Hedge. At By when 
the Explofion was to be made, one or more Ob- 
fervers were to take the Extremity of this Wire in 
one Hand, and touch the Water of the River as 
before with an iron Rod held in the other. Another 
Wire was let down from the other Window of the 
Room; one Extremity of which was joined to the 
lliort iron Rod mcntion'd in the former Experi- 
ments, the other was held in the Hand of an Ob- 
ferver at Ay whofe other Hand held an iron Rod 
dipp'd into the River. 

It was abfolutely neceflary that thefe Wires 
fhould touch each other in no Part of their Lenuth, 
oiherwife the bcfore-mention'd Circuit would upon 
the Exploiton be completed from their lirft Contacl. 

When every thing was thus dilpoied, and the 
Signals given, the charged Phial was exploded eight 
times, and the eledrical Commotion every time 
fmartly lelt by the Obfervers both at A and B, 
\\licthcr the Line of Obiervets at B confulcd of 
one or more, thcv were always tlruck, and that 
more Iharply than ^. IVeiminfter Bridge under the 
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fame CirciimftanccF. One of the Obfervcrs, taking 
the Wire in his Hand without having any Commu- 
nication cither with any of the other Gentlemen or 
the Water of the River, felt the Shock in his Feet. 

It was then thou;j.ht proper to make right Explo- 
fions without, any other Akcraiion in the jipparatm 
than that the Obfcrvcrs at B, fhoutd ftand in the 
Meadow at ibme Diftancc from the Water, witkour 
Iiavjng any Communication therewith other than 
that iurniflicd by the Ground. This was accordingly 
done, and the Stroke felt little if at all Icfs than 
thofc laft- mention d- But the electrical Strokes be- 
ing felt fmartly at the Diftancc of at ieaft 20 Feet 
from the Water occafion'd a %*ery perplexing Diffi- 
culty, as it was impollbie by this Experiment to 
determine with any Certainty, whether or no the 
electrical Circuit w^as formed throughout the Wind- 
ings of the River, or much fliortcr by the Ground 
of the Meadows* The Experiment plainly fbewed 
that the Meadow-Ground with the Grafs thereon 
conducted the Eieclriciry better than Stone 5 as it 
muft be remembered, that the Obfervers upon the 
Stone Steps upon the Weftminfier Shore felt not in 
the Icaft deH.rce the electrical Commotion, when their 
iron Rod was not in the Water, and themfelves ftood 
upon the dry Stone Steps* But this Effect was fuppofed 
to be owing to the Meadow Ground here being en- 
compallcd on two Sides by the New River, and on 
the other by a wet Ditch, by both which it was 
o-encrally well moiften'd. To folve therefore this 
Difficulty a Series of Experiments were executed, of 
which hereafter. 

The Gentlemen then determined to examine whe- 
ther the electrical Commotions were perceptible 

from 
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Commotions were perceptible from A toCy a Di- 
flance not Icfs than 2800 Feet by Land, and near 
8000 by Water. 

To execute this, to the former Wire, which was 
already conduced to j5, another was added, which 
there crofled the River without touching the Water ; 
and reached almoft to C, where the firft of a Line of 
Gcnt'Cmcn held as before the Wire in one Hand, 
and the laft dipp'd the Iron into the Water. The 
Wire from the Machine to A was as before. Upon 
the SignaKs being given, the charged Phial was ex- 
ploded ten times, and its Effects plainly though but 
faintly perceived each time by fome or otlier of the 
Obfervers, but never by them all. The electrical 
Commotion was always felt by that Obferver, who 
held the Extremity of the Wire, but never by him 
who held the iron Rod in the Water. It was in 
one Experiment felt by the Gbferver who held the 
Wire, not felt by the next who held the Hand of 
the former, and yet plainly perceived by the third 
who joined the fecond. Thofe who did not them- 
fclves feel the electrical Commotion here, did as at 
B fee the involuntary Motions of thofe who did. 
The Obfervers at A felt the Shocks in the fame 
Degree, whether the other Obfervers were ftation'd 
at B or C. 

This Experiment further demonftrates the Diftance 
to which the electrical Power may be conveyed: 
but the fame Difficulty occurs here as in the lafr ; 
to wit, whether the Circuit was complcated by the 
Ground, or by the Water of the River? 

Thelc fame Operations, which fhewed at how 
great a Diftance the electrical Commotion was pcr- 

I ceptible, 
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ceptible, folvcd likewife three Queftions of a fub- 
oidmatc Nature. 

Firti, whether or no, cater is paribus., any Differ- 
encc occurred in the Succefs of the Experiment, if 
the long Wire, inftead of being joined to the Coat- 
ing of the Phial, was faften d to the fhort iron Rod, 
which upon touching the Gun-barrel occafion'd the 
Explofion 5 and if the fhort Wire, which only went 
to the Obfcrver at^, a Diilance from the Machine 
not more than 30 Feet, was joined to the Coating 
of the Phial ? Upon Trial no Difference * was 
found. 

Secondly, Whether or no, ceteris paribus^ any 
Difference in the electrical Commotion would be 
perceived, when that Power paffes through the Arms 
of two Obfervers, whofe Bodies made Part of- the 
Circuit, (landing in the Room near the eledrifying 
Machine 5 one of which takes the Extremity of the 
Wire that goes to the Obferver at A in one Hand, 
and touches the Gun-barrel with the fhort iron Rod 
held in his other Hand ? The other Obferver takes the 
Extremity of the Wire which goes to jS or C in one 
Hand, and touches the Coating of the charged Phial 
with his other. In feveral Trials, where each of thefe 
Obfervers frequently changed Stations, no Difference 
in point of Strength was obferved in the electrical 
Commotion. 

rf-^f • ft 

Thirdly^ 



* No Difference is obferved when the eleilrical Circuit is pro- 

pagated through Subftances which readily conduft Electricity 5 il 
they conduct it in a lefs Degree, the eleQrical Commotion is moft 
perceptible to the Obferver, v/ho holds the Wire, which comes 
from the charged Phial, 



[67] 

Thirdly, Whether or nothefe two Obfervcrs lad- 
mcntion'd received the Shock at the fame time? 
They were fcen to be both convulfcd in the fimc 
Inftant. 

July 2 8. 1747, there met again at the fame Place, 
to proceed iurthcr in thefe Inquiries, the Prefident 
of the Royal Society, the Ridit Honourable tiac 
Lord Charles Cavend/fljy the Reverend Mr. Birch, 
Sir Francis 'Da^rji'ood Baronet, Teter T>aval Efq,; 
Mr. EUicott, Mr. George Graham^ Richard Gra- 
ham Efq; Mr. Robins ^ Mr. Shorty Dr. IVilbrahanh 
2nd myfcif, who were of the Koyal Society, and 
Dr. Bcvis. 

The elcclrical Commotion was firfl: tried from ^ 
to B bcfore-mcntion'd, the iron Wire in its vvholc 
Length being f.ipported, without any-whcrc touch- 
ing the Ground, by dry Sticks placed at proper hitcr- 
\x.s of about three Feet inHciirht. The Obfcrversboth 
at A and B tlood upon Originally-Eledrics, and, 
upon the Signal, dipped their iron Rods into the 
Water. L^pon diUharging the Filial, which was 
leveral times done, they were both very much 
fhocked, much more lb than when the conduding 
Wires lay upon the Ground, and the Obfervers 
ftood thereon, as in the former Experiments. The 
fame Experiment was tried with the Obferver at 
y^, inftead of the iron Rod, dipping a narrow Slab 
0*1 Portland Stone into the Water of about three Feet 
and a half in Length ; when the Shock was felt, bpc 
not io fevere as throueh the iron Rod. This tie- 
monftrated, as was before fuggefted, why the elec- 
trical Commotion was not felt ftronirer by the Ob- 
fcrvers upon the Weftern Shore of the Wefl'minCtcr. 

1 2 Brid-e X 
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Bridge ^, viz* that "Tortland Stone ftanding in 
Water will conduft Electricity very confiderably. 

The Gentlemen then tried what would be the 
Effect, if the Obferver at jB flood upon a Cake of 
Wax holding the Wire as before, and touched the 
Ground of the Meadow with his iron Rod at lead 
ifo Feet from the Water 5 and if the Obferver 
ufually placed near the River at A^ had his Wire 
carried 150 Feet over the River as the former, flood 
upon an Originally-Electric, and touched the Ground 
with his iron Rod. Upon the Explofion of the 
charged Phial, which was feveral times done, both 
the Obfervers were fmartly ftruck : This demon- 
ftrated, that in thefe Inftances the moift Ground of 
the Meadows made Part of the Circuit. The Ob- 
fervers were diftant from each other about 500 Feet. 

The Obfervers then, ftation'd as in the laft Expe- 
liment, flood upon the wax Cakes as before, with- 
out touching the Ground with the iron Rods, or 
any Part of their Bodies, and the charged Phial 
was exploded four times. Thefe were not at all 
felt by the Obferver next to 5, and without the 
greateft Attention would not have been perceived 
by him next to A\ and then only in fome of the 
Trials, the Feeling of the Electricity was like that 
of a fmall Pulfe between the Finger and Thumb of 
that Hand which held the Wire. The loaded Phial 
was again difcharged four times more, without any 
other Alteration in the Difpofition of the Appara- 
tus than that the Obferver next to B flood upon 
the Ground; when the electrical Commotion was 
perceived by that Obferver, though not fo fharp as 
when the other Obferver at the fame time flood 

upon 
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Upon the Ground. The Obfcrvcr next to A felt 
the Tingling between his Finger and Thumb as 
before. 

The Gentlemen were deflrous of trvin^ the c!ec- 
trieal Commotion at a ftill greater DilUnce than 
anv of the former throuiih the Water, and where, 
at the fame time by alterini^ liie DiipoHcion of the 
Jppnratus^ it might be tried, whether or i\o t!iat 
Power would be percemible through tlie drr Ground 
onh at a confiderable Diflance, HigJjbuvY Barn be- 
round l(lm^on was thought a convenient Place for 
this Purpole, as it was fuuated upon a Hill nearlv 
in a Line, and aUiioft equidiftant from two Stations 
upon the A>:c* River, fomewhat more than a Mi!e 
afunder bv Land, thouc;h fodowiui^ the Courfc of 
that River their Dirtance from each other was two 
Miles. The Hia between thcfc Stations was of a 
gravelly Soilj which, from the late Continuance of 
hot Weather without Rain, was dry, full of Cracks, 
and confequently was as proper to determine whe- 
ther or no the Electricity would be. conducted by 
dry Ground to any great Diilance, as could be de- 
iired. This hitherto "had not been attempted 5 the 
Meadows in the Inftances before quoted conducting 
the Electricity was fuppofcd to be owing to the 
Moifture of the Ground, The Streets of London^ 
when very dry, had been found to conduct it 
llronalv about fortv Yards, and the dry Road at 
Xfji'mgion about the fame Diluince. Accordingly, 
on Wcdiiefday, Aug. f. 1747- ^^^^^ ^^'^^ '^^ Highbury ^ 
Barn the Ris^ht Honourable the Lord Charles Ca- 
z'cvdipy, the Reverend Mr, Birchy Mr. George Gra- 
ham, Richard Graha?n Ek]5 xV. Mann Elq; Mr. 

Shorts 
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.T/w/, Daniel IFray Efq; and myfelf, who were of 
die Rojsl S octet J ^ and Dr. Bevis. 

The electrifying Machine being placed up one 
Pair of the Stairs in the Hoiifc at Highbury - Ear n^ a 
Wire from the coated Phial was conducted upon 
dry Sticks as before to that Station by the Side of 
the Ni"^ River^ which was to the Northward of 
the Houfe. The Length of this Wire was 3 fur- 
longs and 6 Chains, or 2375 Feet. Another Vvirc 
fallcn'd to the iron Bar, with which^ in making the 
Expiofion, the Gun-barrel was touched, was con- 
ducted in like manner to the Station upon the Ne^uj 
RiVer to the Soutnward of the Koufe. The Length 
of this W^re wa^ 4 Furlongs 5 Chains end 2 Poles, 
or 3003 Fcer. The Length of both Wires, exclu- 
Jive of their Turnings round ihc Sticks, was i ilile 
I Chain and 2 Poles, or 5379 Feet. For the more 
conveniently Gcfcribins the Exocnnients made here, 
we wiil ca!i the Station to the Xorthward !D, and 
the other E. 

At this Diftance the Gentlemen prcpofed to try, 
firft, Whether or no the electrical Commotion was 
perceptible, if both the Obfcrvers at !D and E, fup- 
ported by Originally -Electrics, touched the conduct- 
ing Wire with one Hand, and the Water of the 
New River with an iron Rod held in the other ? 
Secondly, Whether or no that Commotion was per- 
ceptible, if the Obferver at E, being in all refpects 
as before, the Obferver at !D, {landing upon Wax, 
took his Rod out of the Water? Thirdly, Whether 
or no that Commotion was perceptible to both Ob- 
fcrvers, if the Obferver at 2) was placed upon Wax, 

■•' '^' and 
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nnd touched the Ground with his iron Rod in a dry 
gravelly Field at lead 300 Yards from the Water? 

As from the Situation of the Ground, Trees, c^r. 
neither of the Stations could be ken by each other, 
or bv the Obfervcr at the elcctrifvins^ Machine, :z 
was a2;reed to difcharee a Gun as a Siirnal to 2;et 
ready, and to do the fame, as near as might be, half 
a Minute before each Explofion. 

In thcfc Experiments, as well as the former, the 
coated Phial was each time charged as high as it 
could be; fo that if the Difference of the Shock to 
the Obfcrvcrs was confiderabie, it was owin^ to 
other Caufcs more than to the PhiaFs being dif- 
ferently electrified. 

To try the tirft Propofition, eight Explofions were 
made with the Obfervers at 2) and £, touching the 
Water, and (landing upon Wax, with their iron Rods 
in the Water. The firft two of thefe were felt but 

weaklvbv the Obfcrver at^Z) ? but in the other fix 
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he was lirongly lliocked. The Obfcrver at £ felt 
nothing of the firft fix Explofions 5 when, upon Ex- 
amination, the Wire was found broken by fome 
Accident ; but this Obfervcr was ftrongly fhocked by 
the two ;aft. The Obfervcr at T> bein? fbocked in 
four of rhefe Explofions, while in thefe four the 
Obfcrver at E felt nothins:, was owins to the Cir- 
Guits beinj; formed by the Ground between the Ob- 
fervcr at TD and the broken Wire. Upon account 
of the Wire s being broken, the Genrlcmen tried 
three more Expicficns, when the Obfervers at both 
Stations feit the electrical Shock. 

To try the fccond Propofition, four Explofions 
were made with the Obfcrver at T> Handing upon 

an 
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?ai Origin^lly-Eic£\ric5 and taking his iron Rod out 
of the Water, the Obfervcr at E as before. In 
each of thcfe the Obferver at D felt a fmall Pulfa- 
lion between his Finger and Thumb of that Hand, 
which held the Wire. The Obferver at E felt 
each of thefc as ftrong as before. This being dif- 
ferent from the Obfervations made in the Experi- 
ments of the lad Trials at our former Stations A 
and B, and many others , where B in the fame 
Circumdanccs with E here felt the eledrical Com- 
motion only in a flight Degree, was owing, as we 
were afterwards informed, xo the impertinent Cu- 
riofity of the Servants of the Gentlemen, and other 
voiuiitary Obfcrvers, who, by touching the Wire 
which went from the coated Phial to the Obferver 
at jD, felt the Shock in their Arms and Ankles, and 
formed fabordinatc Circuits to E. The urevcntina: 
thefe People froni touching the Wires, was impof- 
fibic, as great Part of them could be fccn neither 
by the Obfervers at the Stations, nor by thofe at 
the Houfe, and their being more than a Mile long. 

The four other Explofions were made without any 
other Alteration in the Apparatus^ than that the 
Obferver at jD flood upon the Ground about four 
Yards from the Water v^ithout any Communication 
therewith. The Obferver at -G felt the Shocks in 
his Arms as before \ but the Obferver at 2) ftanding 
upon the Ground was fhockcd in the Elbow and 
Wrift of that Arm which held the Wire, and in 
both his Ankles. 

To try the third Propoiltion, eight Explofions 
were made with the Obferver at © ftanding upon 
an Originally-Eiectric with his Rod in the Water of 

the 
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tiic River as before; but the Obfcrver at E was 
placed in a dry gravelly Field about sco Yards nearer 
the Machine than his hd Station, and about icd 
Yards diftant from the River* He there Ciood upon 
tiie Wax, holding the conducing Wire in one 
Hand, and touched the Ground with an iron Rod 
hc.d ia the other. The Shock was each time fe!t 
bv the Obfcrver at '2), but fcnhbiv weaker than in 
the former Trials 5 but the Obfcrver at E felt theni 
all cqualiv ftroui: with the former 1 the four linl ir4 
h,s Arm.;, when he Oood upon ,hc \V.x, and 
touched ri;e Ground with his iron Rodj the other 
tour in his Arm and Ankles, when he ftood upon 
the Ground without the iron Rod. 

In feme of thcfc Experiments, the Obfcrvers at 
2) fe't a Tingung as fooii as they laid hold of the 
conducT:in£:AVirc. This was conjectured to be ou'in^ 
to the E^ecrricitv, which coiiftantlv ruiis off while 
the coated Phial is liiling, and preferably by the 
Wire, as the bed Conductor. 

From the Severity of the Shock, the Gentlemen, 
in fome cf tlxfe Trials,, did not choofe to have the 
E'.ec^tricirv cafs through their Bodies : But, as it was 
neceilarv for them to br fenfiole of tiie different 
Decrees of the electrical Commotions, thev bound 
the condurting Wire round one or their Thumbs, 
and touched tiie iron Rod with the Fore-tiager of 
the fame Hand; v.henthe elccl:ricai Commocion was 
fcit onlv in io much of the Fin£:er and Tiiumb of 
that Hand, as completed the Circuit. 

Bv tiic Ex^erimeius of this Dav, the Gentlemen 
were fatisied, that the dry gravelh: Ground conducted 
the Electricity as ftrongly as Water 1 which, though 






O^ ., ^, ^ ,, . . « .^ 



[74 3 



cthcrwilc «t firft conjeclured, they now found not 
to be nci^cliary to convey that Power to great Di* 
fiances 5 as well as that, from Difference of Diftance 
onlVj the force of the electrical Commotion was 
very iittie if at all impaired. They were convinced 
of the Truth of the firft of thcfe Facts, not onir 
from both Obfervcrs feeling the electrical Commo- 
tion in the eight laft Experiments, when the Ob* 
ferver at E was at fuch a Diftance from the Water, 
but alfo from the Obfcrver at 2) feeling the Shock 
fo ftrong in four of the firft fix Explofions, when 
the conducting Wire to E being broke at about 
ICO Yards Diftance from the Houfe, that Obfcrver 
felt nothing. 

In this laft Inftance the Circuit was formed from 
the Phiai by the Obfcrver at D and his Wire, a 
Line of Ground which reached from the Station at 
2> to the broken Wire that lay upon the Ground, 
and fo much of this Wire as reached to the fhort 
iron Rod, which touched the Gun-barrel in making 
the Explofions, This induced the Gentlemen to 
conclude (as from many Experiments it was mani- 
fcft, that when the intervening Subftanccs conduct 
Electricity equally wcll^ the Circuit was performed 
in the fhortcft manner poffible), that when the Ob- 
fervcrs holding their iron Rods in the River at 2> 
and E were both fhocked, the Eleftricity was not 
conveyed by the Water of the Rivcr^ being two 
Miks in Lengthy but by Land, where the Diftance 
was only one Mile $ in wkich Space that Power 
muft neceffarily pafs over the New River twice, 
through fcveral Gravel- Pits, and a large Stubble- 
Field. So that, admitting the Electricity did not 
A follow 
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follow the Tract of the River, the Circait from D 
to £ was at leaft two Miles; viz^^ fomcv/hac more 
than one Mile of Wire, which conducted the Elec- 
tricity from the Houfc to the Stations, and anochcc 
Mile of Ground, the (liortcft Diftancc between thofc 
Stations. The fame Inference was now drawn with 
regard ro the Experiments at AyB, and C, in the 
New River before recited ; viz. that as in all of 
them the Diftance between the Obfervcrs was much 
greater by Water than by Land, tlie Electricity 
palled by Land from one Obferver to the other, and 
not by Water. 

From the Shocks which the Gentlemen received 
in their Bodies, when the electrical Power was con- 
ducted upon dry Sticks, they were of Opinion, that 
from Difference of Diftance limply confider'd, as fat 
as they had yet experienced, the Force thereof was 
very little if at all impaired. When they flood up- 
on Original ly-Electrics, and touched the Water or 
Ground with an iron Rod, the electrical Commo- 
tion was always felt in their Arms and Wrifts : Whea 
they flood upon the Ground, and touched either the 
Water or Ground with their iron Rods, they felt 
the Shock in their Elbows, Wrifts, andi Ankles : 
When they ftood upon the Ground without the Rod, 
the Shock was always in the Elbow and Wrift of 
that Hand, which held the conducting Wire, and 
in both Ankles. The Obfervcrs here being fenfiblc 
of the electrical Commotion in different Parts of 
their Bodies, was owing in the firft Inftance to the 
Whole of its pafllng (becaufe the Obferver ftood 
upon Wax) through their Arms, and through the iron 
Rod: In tiie fecond, when they ftood upon the Ground, 

K z tilt 
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the Electricity paffcd both through their Legs, and 
thro' the Iron : In the third^ wheri they flood upon the 
Ground without cither Wax or Rod, the Electricity 
directed its V/ay through one Arm, and through 
both Legs to complete the Circuit. 

The Gentlemen were defirous of clofing the pre- 
fent Inquiry, by examining not only whether or no 
the electrical Commotions were perceptible at dou- 
ble the Diftance of the laft Experiments in Ground 
perfectly dry, and where no Water was near^ but 
alfo, ifpoffible, to diftinguifti the refpedive Velocities 
of Electricity and Sound. To execute this, required the 
whole Sagacity and Addrefs of the Gentlemen con- 
cerned 5 for they had met with very great Difficul- 
ties in the laft Day's Operations, where the Wire 
was conducted but little more than a Mile 5 all 
which could not but be greatly augmented by dou- 
bling that Diftance 5 becaufe it was neceffary, that 
the Houfe, wherein the electrifying Machine was 
placed, fhould be vifible at leaft at one of the Sta- 
tions5 and that the Space between that Houfe and 
the Stations, through which the Wire was con- 
ducted, fhould be very little interiected by Hedges, 
Roads, or Foor-paths 5 neither fhould the Wire in 
this Space be fubject to be difturbed by the Horfes 
or Cattle, which were grazing j nor ought it to 
touch in its Paflfage the Trees or any other Ve- 
getables, which at this Seafon of the Year were 
every-where luxuriant. To find a Place within a 
convenient Diftance of London with thefc Requifites 
was not very eafyj but at laft. Shooters Hill v^as^ 
pitched upon, as the moft convenient^ 

As 
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As only one Shower of Rain had fallen during 
the prccccini^ five Weeks, the Ground could not 
but oe very dry i and as no Water was near, if the 
ciedrical Commotion was felt by the Obfcrvers at 
the Stations, it might be fafely concluded, that 
Water had no Share in condudins: it. 

Atigtijt i^, 1747- there met at iS'^e^/i^iT^rj jf//// for 
this Purpoic, the Rev. Mr. Birch, the Rev. Mr. Pro- 
l^flbr Bradley J Teter T>aval Efq^ Mr. George Gra- 
ham, R, Graham Eiq^ Mr. Nourfe, George Lewis 
Scott Elqi Mr. Short, Charles Stanhope Ei(\s and 
myfelf, wiio were of the Royal Society, and Dr. 
Bevis* 

Ic was here determined (as the Gentlemen were 
fatisfied from many of the former Trials, that if, 
when the coated Phial was difchargcd, the Ob- 
fcrvers at the Stations flood upon Originally-Elec- 
tries, and touched neither Water nor Ground with 
iron Rods, or any Part of their Bodies, the elcdri- 
cal Commotion would be fcarcely perceptible) to 
make twelve Explofions of the coated Phial, with 
an Obfcrver placed at the (even Mile-Stone, and 
another at the nine Mile-Stone, both ftandinii upon 
Wax, and touching the Ground with an iron F.od. 
This Number of Explofions was thought more nc- 
ceiTary, as the Obiervers at thefe Stations w^cre not 
only to examine whether or no the Electricity 
would be propagated to fo great a Diftance;. but if 
were, the Obfcrver at the {t\z^ Mile-Stone was by 
a fecond Watch to take notice of the Time lapfcd 
between feeling the electrical Commotion, and 
hearing the Report of a Gun fired near the Machine^ 
as clofe as might be to the Inftant of making the 

Explofion ; 
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Explofion : And therefore, to examine this Matter 
with the requifitc ExaQnefs, this Number of Expio^ 
fions fhould be made. 

To execute this, the ckarifying Machine was 
placed up one Pair of Stairs in a Houfc upon the 
Weft Side of Shooters Htllh and a Wire from tiic 
fhort iron Rod, with which the Gun-barrel was 
touched in making the Explofions was conducted 
upon dry Sticks as before into a Field near the fcven 
Mile-Stone. The Length of this Wire, cxclufive of 
its Turnings round the Sticks, was a Mile, a Quar- 
ter and eight Poles, or 6732 Feet, In great Part of 
this Space it was found very difficult to fupport the 
Wire, on account of our fcarcely being able to fix 
the Sticks in the ftrong Gravel there almoft with- 
out any Cover of Soils nor could the Wire in fome 
Places be prevented from touching the Brambles 
and Bufhcs, nor in one Field the ripe Barley. 

Another Wire was likewife conduded upon 
Sticks from the coated Phial to the nine Mile-Stone, 
In this Space, the Soil being a ftrong Clay, the 
Wire was very well fecurcd, and in its whole 
Length did not touch the Bufhes. The Length of 
this Wire was 38.68 Feet, As much as the Place, 
where the Obfervers were ftation'd in a Corn- Field, 
was nearer the Machine than the feven Mile-Stone, 
fo much were the other Obfervers placed beyond 
the nine Mile-Stone, that their Diftance from each 
other might be two Miles. The forty Feet of Wire 
in thefe two Meafures exceeding two Miles, was 
what connecled the ftiort iron Rod before-mention'd, 
and the coated Phial, with their refpedive condud- 
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Ihc Obicrvcrs bciug placed ac their rcfpcctivc 
stations, the Oblerver at the Machine proceeded in 
niakinii!; the Hxpioiionb of the coated Phial ; he hav- 
ing beiore placed an Allillant exactly in his View 
berorc the W'lnaow ot the Houie, wiio, upon the 
Word of Command, was to dilchari!;c a Musket. 
As loon as ever the Fiaih was feen to come from 
the Mouth of the Gun> tlic Obfervcr diicharL:cd the 
clectriiied Phial. When eight Explofions had been 
made, a Servant was fent from the Gentlemen at 
the fcvcn Mile-Stone giving an Account of the 
Wire's bchvj, broken, and the Sticks thrown down 
by a Man riding through them ^ that the Gbfervers 
there had felt nothing j and defired, as by this time 
the Wire was replaced, that we fhould begin again. 
This was complied with, and twelve other Explo- 
fioj^s made without further Moleftation. 

Not only the tirft eight, but eleven of the laft 
twelve very ftrongly fhocked the Obfcrvers at the 
nine Mile-Stone : At the twelfth Explofion the Ob- 
ferver on purpofe ftood upon the Wax without 
touching the Ground with his iron Rod, or any 
Part of his Body i and only felt a flight Tingling 
in his Finger and Thumb that held the Wire. In 
another of thefc Experiments, as the Gentlemen 
here were iatisfied la their own Pcrfons of the 
Strength of the electrical Commotion, they indulged 
two Country Fellow^, who were Pxy-ilanders, with 
feeling one: Thcfctv.'o with four of the Gentlemen 
formed a Chain, the fitit of them taking hold of 
tlie Extremity of the Wire with one of his Hands. 
Tiiey ail ftood upon the Ground, and made no Ufc 
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of the iron Rod. Upon the Explofion they were 
all fo ftroncilv fhockcd in their Arms and Ankles, 
that the Countrymen could by no means be pre- 
vailed upon to try the Experiment again. Why, Jn 
the tiitt eight Explofions, the Oblcrvers here were 
ienfiblc of the electrical Commotion, when the 
Obfcrvers at the other Station felt nothing, was ex- 
plained in the former Experiments. The Obfervers 
at this Station, from their Situation under the Hill, 
and from what Wind there was being againft it, 
never heard the Report of the Gun. 

Though the Obfervers near the feven Mile-Stone 
from the breaking of their Wire,- were not fcnfiblc 
of the eight firft Explofions of the charged Phial, 
they felt the other twelve. This demonftrated to 
the Satisfaction of the Gentlemen concerned, that 
the Circuit here formed by the Electricity was four 
Miles 5 viz,, two Miles of Wire, and two Miles of 
Ground, the Space between the Extremities of that 
Wire. A Diftance without Trial too great to be 
credited ! How much further the eleftrical Commo- 
tion will be perceptible, future Obfervations can 
only determine. 

The electrical Commotion by the Obfervers near 
the icvzvi Mile-Stone was but {lightly felt 5 nor 
could it be otherwife expected, the Wire in many 
Pares of its Length touching, as was before-mention'd, 
the moid Vegetables, which, in as many Places as 
they were touched, formed fubordinate Circuits. 
We find, in all other Inftances, that the whole Quan- 
tity of Electricity, accumulated in the coated Phial, 
is felt equally through the whole Circuit, when 

every 
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every Part thereof is in a great degree iioii electric; 
lb here the whole Qiiantiry, or nearly Co -f, deter- 
mined tiiat Way, was felt by the Obfcrvers at the 
nine Mile-Stone; wliiUl thofc at the other Station 
felt fo much of their Quantity only, as did not go 
through the Vegetables? that is, that Proportion only 
in which Iron is a greater Non-elcd:ric than the 
Vegetables. 

ilio' the cledrical Commotions, felt by the Ob- 
fcrvers near the (even Mile-Stone, were not ftrongi 
they were equally conclufive in (hewing the Differ- 
ence between the rcfpeftive Velocities of Eledricity 
and Sound. 

The Space through which Sound is propagated 
in a given Time, has been very differently cllimatcd 
by the Authors, who have wrote concerning this 
Subjed. Roberval gives it at the Rate of f 60 Feet 
in a Second; Gafjendus, at 147^ Merjeime at 
1474; T)u Hamel, in the Hiftory of the Academy 
of Sciences at 'Paris^ at ii/ej the Academy del 
CimentOy at 1 1 8f ; Boyle at 1 200 ; Roberts at 1300J 
fValker at 1338; Sir Ifaac Nezvton at 96 S ; Dr. 
''Der/jam, in whofe Meafure Mr. Flamjleed and 
Dr. Halley acquicfccd, at 114^. But by the Ac^ 
counts fince publiihed by M. dajjlni de Thury in the 
Memoirs of the Royal Academy of Sciences at 
^aris for the Year 1738. where Cannon were fired 
at various as well as great Diflanccs, under grea( 
Variety of Weather, Wmd, and other Circumllanccsp 

and 
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f The Author of this Paper, from a great Variety of Experiments^ 
is of Opinion ; that in this and the like Difpofitions of the Apparatus^ 
the cledrical Power, accamulated in the Matter contained in the coated 
Phial, is direaed upon the Explofion thereof towards both Obfervers ac 
the fame Inftant* 

L 



[82 ] 

and where the Meafurcs of the different Places had 
been fettled with the utmoft Exadnefs, Sound was 
propagated at a Medium at the Rate only of 1038 
French Feet in a Second. The Frencbloot exceeds 
the Englijh by fcvcn Lines and a half, or is as 107 
to 114: And coniequently 1038 French Feet 
are equal to 1106 EMlifh Feet. The Differ- 
encc therefore of the Meafurcs of Dr. T>erham 

Q 4. Ffcfich 

and M, Caffmi ii-^—^ — f^t Feet in a Second. 4- Ac- 

'^^ 36 Englijh ' ' 

cording to this laft Meafure, the Velocity of Sound,. 
when the * Wind is ftili, is ftttkd 2X the Rate of 
a Mile, or 5280 Engltfo Feet in 4" ™o. 

To return to our Purpofe 5 the Length of the con- 
dueling Wire from the Machine to the Obfervers 
near the feven Mile- Stone was (as has been before- 
mentioned) a Mile, a Quarter, and 8 Poles, or 673 2 
Feet: The Length of that to the nine Mile-Stone, 
3868 Feet. The firft of thefc Meafurcs only was 
made ufe of in the prcfcnt Operations concerning 
the Velocity of Eledricity. In twelve Difchargcs 
of the coated Phial, which were felt by Mr. George 
Graham^ Mr, Shorty ^vA Charles Stanhope Efqi 
the Obfervers near the feven Mile-Stone, and who, 
bv a fecond Watch of Mr. Grakam's, meafured the 

Time 



f M. Cajftni de fhury afterwards meafured the Velocity of Sound at 
Aiguemortes in Languedoc^ and found the Obfervations there from thofe 
made about FarU vary only half a Toife iu a Second* ^QM^m, d^ 
t Acad, Roy ale des Sciences, pour tannie 1,739, P' ^'^^^ 

* Dr. Derham found, that when Sound was carried againfl: the Wind, 
not only its Dift^nce but its Velocity was leffen'd ; and in M CaffinV^ 
Memoir, there is an Experiment, where Sound being carried againll the 
Wind, which then blew very ftrong, was retarded near, a twelfth Part 
©f the ufual Time in its Progrefs. 
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Time between feeling the elcftfical Commotion, 
and hearing the Report of the Gun, with the utmoft 
Attention anrd Exactnefs; the Time, I fay, between 
feeling the elecStricai Commotion, and hearing the 
Report of the Gun, was, at a Medium, 5 Seconds 
and a Quarter, or i' -f-^y And as the Gun was 
diftant from thefe Obfervcrs 6732 Feet, it folJows, 
from the Experiments, which have been made on 
the Velocity of Sound, that the real Inftant of the 
Difcharge ot the Gun preceded that of the Obfcrvers 
hearing its PvCpori, at this time when the Strength 
of the Wind was not fo great as to enter into the 

Computation, 6^77—5 or preceded the Inftantwhen 
the electrical Commotion was felt only o''. ,-— ^. 
But this Inftant was, from the Nature of the Expe- 
riment, neceffarily prior to that of the eleclri* 
cal Explofion, which was not made till the Fire 
of the Gun was actually feen j and therefore the 
Time between the making of that Explofion, and 
its being actually felt by the Obferver, which muft 
have been lefs than o'^-^^^, was really fo fmall, as 
not to fall under any certain Obfervation, when it 
is to be diftinguifhed from that, which muft of Ne- 
ceffity be loft, between the Firing of the Gun, and 
the eleftrical Explofion itfelf. 

In all the Experiments, where the Circuit was 
formed to any confiderable Length, though the 
coated Phial was very well charged, the Snap at the 
Gun-barrel, upon the Explofion, was not near fo loud 
as when the Circuit is formed in a Room \ fo that 
a By-ftander, though verfed in thcfe Operations, 
from feeing the Flafh, and hearing the Report, 
would imagine the Stroke at the Ends of the con- 
ducting Wire to be very flight ,- the contrary whereof, 

L 2 w^hen 
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when the Wire has been properly conduced, has 
always happened. 

From a Review of thefe Experiments, the fol- 
lowing Obfervations may be deduced* 

I. Thar, in all the preceding Operations, when the 
Wires have been properly conducled, the electri- 
cal Commotions from the charged Phial have 
been very confiderable only, when the Obfervers 
at the Extremities of the Wire have touched fome 
Subftance readily conducting Electricity with fome 
Part of their Bodies, 

II. That the electrical Commotion is always felt 
moft fenfibly in thofe Parts of the Bodies of the 
Obfervers, which are between the conducting 
Wires, and the ncarcft and the moft non-electric 
Subftance 5 or in other Words, fo much of their 
Bodies, as comes within the electrical Circuit. 

Ill That, upon thefe Confiderations, we infer, that 
the electrical Power is conducted between thefe 
Obfervers by any non electric Subftances, which 
happen to be fituated between them, and contri- 
bute to form the electrical Circuit. 

IV. That the electrical Commotion has been per- 
ceptible to two or more Obfervers at confiderable 
Diftances from each other, even as far as two 
Miles. 

V. That when the Obfervers have been fliocked at the 
End of two Miles of Wire, we infer, that the electri- 
cal Circuit is four Miles 5 w^. two Miles of Wire., 
and the Space of two Miles of the non-electric 

Matter 
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Matter between the Obfervers, whether k be 
Water, Earth, or both. 

VI. That the electrical Commotion is equally ftrong> 
whether it is conducted by Water or dry Ground. 

VII. That if the Wires, between the electrifying 
Machine and the Obfervers, are conducted upon 
dry Sticks, or other Subftanccs non-eiectric in a 
flight Degree only, the Effects of the electrical 
Power are much greater than when the Wires in 
their Progrefs touch the Ground, moift Vegeta- 
bles, or other Subflances in a great Degree non- 



electric. 



VIII. That by comparing the refpective Velocities 
of Electricity and Sound $ that of Electricity, in 
any of the Diftances yet experienced, is nearly 
inflantaneous. 

1 fnall conclude this Paper with obferving, that it 
was thouirht convenient to lav a Detail of all the 
Operations relating to thefe Experiments before the 
Society h in confequence of wliich the Gentlemen 
raay make themfelves Judges, how far the Deduc- 
tions here recited are warrantable from the Experi- 
ments. 

^ The Gentlemen concerned were deurous, if 
poffible, of afccrtaining the abfolute Velocity of 

Electricity 



* Thefe Expirlments to meafure the abfolute Velocity of Elec- 
tricity were made whilft this Paper was at the Prefs, but as they 
had fo near a Relation to the Experiments madg the preceding Y^sur, 
it was thgught proper to infers them here. 
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Elcdricity at a certain Diftancc^ becaufc, although 
laf! Ycar^ in nicafuring the rcfpcdive Vclociti.5 of 
licctricity and Sound, the Time of its Pro^rcls was 
found to be very IvxIq^ yet we v/ere dcAijiis of 
knowing, fmall as that Time was, whether it was 
jmeafurabk $ and I had thouahc of a Method for this 
Purpoie. 

Accordingly, Jlpga/i c. 1748. there met at 
Scooter s Hill for this Piirpofe the Trefident of the 
Royal Society, the Rev. Mr. Birch, the Rev. Mr. 
ProfciTor Bradley^ James Bnrro'jj Efq: Mr. Eli^cot, 
Mr, George Grakam, Richard Graham Efq; the Rev, 
Mr. La'sZTiCj C/:ar/es Stanhope Efq^ and myfch^, wh:0 
Vv'crc of the Royal Society^ Dr. Bevis, and Mr. 
Grifcho^'J^ a Member of the Royal Academy of 
Sciences at Berlin* 

It was aarced to make the eJeclrical Circuit of 
two Miles, in the middic of which an Obferver was 
to take in each Hand one of the Extremities of a 
Wire, which v/as a Mile in Length. Thefc Wires 
were to be fo difpofed^ that this Obferver being 
placed upon the Floor of the Room near the electri- 
fvin:^ Machine, the other Obfervcrs misht be able 
in the fame View to fee the Explofion of the charged 
Phial and the Obferver holding the Wires, and might 
take notice of the Time iapfed between the difcharge- 
ins: the Phial and the con vul five Morions of the 
Arms of the Obferver in confequence thereof: in- 
afmuch as this Time would fhew the Velocity of 
Electricity, through a Space equal to the Length of 
the Wire betv/een the coated Phial and this Ob- 
ferver* 

The 
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The declrifying Machine was placed in the fame 
Hcufe as it was laft Year. We then found ourklves 
greatly embarraficd by the Wire's being conducted 
bv the Side of the Ilcad, which we were compella to, 
en account of the Space necciTary for the mcaiiiraig 
of Sound : But fo great a Diftancc from the Machine 
was not no'}/ wanted, thoush the Circuit throu2;h 
the Wire was intended to be at leaft two Milc:i, Wc 
had difcover'd by our former Experiments, that the 
onlv Caution now ncccirarvwas, that theWircbCon* 
ducted upon dry Sticks fl^.ould not touch the Ground, 
each other, 6r any Xon-Eiccrric in a coafidcrablc 
Dc-:ree in any Part of their Length: if taey did not 
touch each other, the Returr.s of tlic Wire, be they 
cvct fo frcqucnr, imported httle, as the Wire had 
been found to conuuct Electricity fo much better 
than tlic Sticks/ It was therefore thought proper to 
r':ce theic Sticks in a Field tirty Yards diilant from 
ti-c Machine. Tnc Length of this Field being eleven 
Ch..!ns or J26 Feet, eight Retuuis of the Wire from 
the Top to the Bottom of the Field made fomewhat 
more than a Mile, and f xtecn Returns more than 
two Miles, the Quantity cf Wire intended for the 
Electricity to pais throu2h to rn:.kc the Experiment. 

We had found laft Year, ^ that, upon difcharging 
the elcctriiei Phial,. if two Obiervers made their 
Bodies Part of the Circuit, one of which grafpcd the 
leaden Coating of the Pinal in one Hand, and held 
in his odier one Extremity of the conducting Wux 5 
and if the other OoKrvcr held the other Extremity 

of 
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of the conducting Wire in one Hand, and took in 
his other the fhort iron Rod with which the Explo- 
fion was made 5 upon this Explofion, I fay, they 
were both fhocked in the fame Inftant, which was 
that of the Explofion of the Phial. If there- 
fore an Obfcrvcr, making his Body Part of the Cir- 
cuit, was fhocked in the inftant of the Explofion of 
the charged Phial in the middle of the Wire, no 
Doubt would remain of the Velocity of Electricity 
being inftantaneous through the Length of that whole 
Wire, But if, on the contrary, the Time between 
making the Explofion, and feeing the Convulfions 
in the Arms of the Obferver holding the conducting 
Wires, was great enough to be meafurcd, we then 
fhould be able to afcertain its Velocity to the Di- 
ftance equal to half the Quantity of Wire employed 
only, let the Manner of the Elcclricity's difcharging 
itfelf be what it would. 

It has been a Queftion with fome, who have con- 
fider'd this Subject, whether the Electricity, in com- 
pleating the Circuit from the Matter contained in 
the Glafs, pafled, either by the Wire in the Mouth 
to the Coating of the Glafs, the contrary Way by 
the Coating to the Wire in the Mouth, or otherwise 
direcled itfelf both Ways at once? That the Electric 
city muft pafs off one of thefc three Ways was cer- 
tain, as the Explofion would not be complete, unlefs 
in the Inftant thereof fome Matter very non-electric 
communicated between the Wire in the Mouth, and 
the Coating of the Glafs. Unlefs therefore the Ob- 
ferver was placed in the Centre of the conducting 
Wires, it might be objefted, that the Experiment 
was not made with the JExadnefs ncccftary ; bccaufe 
anyPerfon, who was of Opinion, that the Electricity 

directed 
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ditcOitd itfelf from the Mouth of the Glafs to the 
Coating, might objed, if the Wire from the ftiortiron 
Rod to the Obferver was only half the Length of 
that between the Obferver and the Coating of the 
Glafs, that the Electricity, in the Time found, pafTed 
only through the (hort V/irej and vice verfa. But 
if, as it was here thought proper, the Obferver was 
placed in the Centre of the conducing Wire, let 
the Direction of the Electricity be what it. would, 
no Difference could happen in the Refult of the Ex- 
periments, if made with the nccclTary Caution 5 be- 
caufe, if the Effefts in the Middle and both Ends of 
the Wires were inftantanccus, the Conclullon there- 
from would be very obvious. 

To make the Experiment, the fame Phial filled 
with Filings of Iron, and coated with Sheet-Lead, 
which was ufed laft Year, was placed in the Win- 
dow of the Room near the Machine, and was con- 
nected to the prime Conductor by a Piece of Wire. 
To the Coating of this Phial a Wire was fattened, 
which, being condudted upon dry Sticks to the be- 
fore-mentioned Field, was carried in like manner to 
the Bottom, and being conduded thus from the 
Bottom of the Field to the Top, and from the Top 
to the Bottom fcvca other times, returned agaia 
into the Room, and was held in one Hand of aa 
Obferver near the Machine, From the other Hand 
of this Obferver, another Wire of the fame Length 
with the former was conducted in the fame manner^ 
and returned into the Room^ and v^as fattened to 
the iron Rod with which the Explofion was made. 
The whole Length of thefe Wires, allowing ten 

M Yards 
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Yards for their Tutns round the Sticks, amounted to 
two Miles a Quarter and fix Chains, or 12276 Feet. 

As the Nieht preceding: thcfc Experiments had been 
very rainy, Care was taken, by filk Lines properly 
difpofed, that the Wires in their Paflage from the 
Window of the Houfc might 'not toucn the Wood 
thereof, left, from the Moitlurc of this Wood, the 
electrical Circuit might be fnortcned. 

When all Parts of the Apparatus were properly 
difpofed, feveral Explofions of the charged Phial 
v/ere made, and it was invariably feen, that the 
Obferver holding in each Hand one of the Extre- 
mities of thefe Wires was convulfcd in both his 
Arms in the Inftant of making the Explofions, 

Inftead of one, four Men were then placed hold- 
ing each other by the Hand near the xVIachine, the 
firft of which held in his right Hand one Extremity 
of the Wire, and the laft Man the other in his left. 
Thev v/ere all feen convulfcd in the Inftant of the 
the Explofion. Every one who felt it, complained of 
the Severity of the Shock. 

It was then defired by one of the Gentlemen -con- 
cerned, that an Explofion fhould be made with the 
Obferver holdini^ only one of the Wires. This was 
done accordingly 5 but the Obferver felt nothing, the 
Phial difcharging itfelf in adiff^.rent manner to what 
it did before, on account of the Circuit's not being 
completed. 

It was then tried, whether an Obferver would be 
fhocked upon the Difcharge of the Phial, if the two 
Wires at their Extremities flightly touched each 
other, whilft an Obferver at the fame time held one 
of thefe about a Foot from their Ends in each of his 
Hands? Upon Trial he felt nothing, though the 

Phial 
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Phial exploded very quick, becaufe the h'on Wire 
conduQ:€d the EleO:ricity better than the Body of 
the Obferver. 

It was then tried, whether or no, as the Ground 
was wet, if the Explofion was made with the Ob- 
ferver holding the Extremity of each Wire {landing 
upon the Ground near the Window of the Houfe, 
any Difference would arife in the Succefs of the Ex- 
periment? No Difference was found, the Obferver 
being fhocked in the Inftant of the Explofion as be- 
fore in both his Arms, and acrofs his Breaft. 

Upon thefe Confiderations we were fully fatisfied, 
that through the whole Length of this Wire, being 
as I mentioned before, twelve thoufand two hun- 
dred and feventy-fix Feet, the Velocity of Eieftricity 
was inftantaneous. 

As it was found laft Year, we obferved again, that 
although the eleftrical Commotions were very fevere 
to thofe who held the Wires, the Report of the Ex- 
plofion at the prime Conduftor was little, in com- 
parifbn of that which is heard when the Circuit i$ 
fhort. From whence it was conjedured, that the 
very loud Report, in the Experiment of Ley den is 
confined to a very ftiort Circuit 
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Aj The prime Condtiaor. 

B By The filk Lines. 

C, The coated Piiial. 

ID, Its Hook communicating with the prime Con- 

duftor. 
£ Ej The Wire reaching from the Coating of the 
Phial to the left Hand of the Obferver, being 
more than a Mile in Length. 
F, The Place of the Obferver. 

/ \, A fuppofcd Line, drawn upon the Explofion 

through his Body and Arms. 
G G, Another Wire, of the Length of EEy which 

goes from the right Hand of the Obferver to H* 
Ht The Ihort^ iron Rod to make the Expiofion. 
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2. Some further Inquiries into the Nature 
and Properties of Eledricity ; by William 
Watfon F. K S. 

Read Jan. 21. p, y PRESENTED to the Rojal So- 
1747-8' JL ^i^ty OBober 29. laft a Paper 

containing fomc Accounts of wtiat had been done 
by fome Gentlemen of the Society, in order to ex- 
amine, not only to what Diftance the electrical 
Power was perceptible, but alfo to inveftigare, as 
near as might be, the refpective Velocities of Elec- 
tricity and Sound : Electricity indeed is the Sub- 
ject of the prefcnt Paper, yet, as it relates to Tha^ 
nomena thereof different from thofe mentioned in 
the former, 1 thought proper to feparate them. 

§ IL I took notice, in my Sequel to the Expe- 
riments relating to Electricity % of an Obfervation 
of the ingenious Profcffor Boje of JVittemberg, viz. 
^ that if the electrifying Machine is placed upon 

* Originally-Electrics, the Man who rubs the Globe 

* with his Hands, even under thefe apparently f avour- 
*- able Circumftances, gives no Sign of being elec- 
^ trifcd when touched by an unexcited Non-electric. 

* Bat if another Perfon, {landing upon the Floor, 
^ does but touch the Globe in Motion with the End 
^ of onr. of his Fingers, or any other Non- electric, 
^ the Perfon rubbing is inftantly electrifed, and that 
^ very ftroiigly/ This Experiment, almoft a Year 
fuice, Dr. Bevis carried further, by placing what- 
ever 
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cv^r Kbn-elcctnc touched the Globe as a Con- 
ductor, whether it were a Man or a Gun-barrel, 
upon Originally-Elcctrics. If then, cither the Man 
wlio rubbed the Globe, or he who only held his 
Finger near the Equator thereof, were touched by 
any Perfon (landing upon the Floor, a Snapping from 
cither of them, 1 fay, was perceptible upon that 
Touch. 

§111. As in my Sequel Fhad afferted, and by many 
Experiments therein had endeavoured to evince, 
that, contrary to the received Opinion, the Electri- 
city was not derived from Glafs, the Air, or other 
Electrics per fe^ I was defired to confidcr how far 
this Experiment did not prove the reverfc of that 
Aflertion 5 inafmuch as neither the Man who rubbed 
the Globe, or he who touched it with his Finger, 
from their being here both fupported by Originally- 
Electrics, could receive any Supply from the Floor^; 
and yet both of them fnapped upon the Touch of 
a Perfon not fupported by Electrics jc^^r fe. Many 
Experiments had proved that the Electricity was not 
derived from the Glafs 5 and therefore it was con* 
eluded, by Dr. Bevis^ and feveral others to whom 
this Gentleman ftiewed the Experiment, that the 
Electricity here was communicated to the Perfoa 
rubbing from the Air, by means either of the fuf- 
pended Gun-barrel, or of the Man who touched the 
Globe, 

§ IV. I was by no means fatisfied with this Con- 
clufion, as being directly contrary to numberlefs 
Facts. From a careful Confideration therefore of the 
Experiment itfelf, from comparing its Effects with 
thofe of feveral others, and, in general^ fromfurvey- 
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itig all the Properties of Electricity wc are hitherto ac- 
quaiiited with, I gave thefollowing as my Opinion. 

1. That what wc call Electricity is the Effect of 
a very fubtil and elaftic Fluid, diflPuied through- 
out all Bodies in Contact with the terraqueous 
Globe (thofe Subftances hitherto termed Electrics 
/^^ry?^ probably excepted), and every-where, in its 
natural State of the lame Degree of Denfity. 

2. That this Fluid manifcfts itfelf only, when Bodies 
capable of receiving more thereof than their na- 
tural Quantity are properly difpofed for that Pur- 
pofe ; and that then, by certain known Operations, 
its Effects fhew thcmfclves by attrafting and repel- 
img light Subftances, by a fnapping Noife, Sparks 
of fire, c^^- direded towards other Bodies, hav- 
ing only their natural Qtiantity, or, at Jeaft, a 
Quantity lefs than thofe Bodies from which thefe 
Snappings, £^r. proceed. 

3. That no Snapping is obfcrvcd in bringing any 
two Bodies near each other, in which the Elec- 
tricity is of the fame Denfity, but only in thofe 
Bodies in which the Denlity of this Fluid is 
unequal. 

4. That this Snapping is greater or lefs, in proportion 
to the different Dcnfitics of the Electricity in Bo 
dies brought near each other, and by Vv'hich Snap- 
ping each of them becomes of the fame Standard. 

5. That Glaf, and other Bodies, which we call 
Electrics per fe, have the Property of taking thi5t 
Fluid from one Body, and conveying it to another, 
and rhat in a Quantity fufficicnt to be obvious to 
all our Senfes. 

6. That, in the Experiment in Qucftion, the Rea- 
fon why no Snapping is obfcrvcd by a Perfoa up- 
on 
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on the Floor touching him who rubs the Globe 
with his Hands ftanding upon Wax, without at 
the fame time Ibmc other Non-elecrric fupported 
by Originally-Electrics,or otherwife being in Con- 
tact with the Globe, is owing to whatever Part of 
this Man's natural Quantity of Electricity, taken 
from himfclf by the Globe in Motion, being re- 
ftored to him again by the Globe in its Revolu- 
tions; there not being any other Non-eiectrlc 
near enough to communicate the Electricity to> 
and that therefore, in this Situation, the Electri- 
city of this Man fufFers no Diminution of its 
Dcnfitv. 

7. That the Fact is otherwife, when every thing elfc 
being as before, either a Gun-barrel fufpcnded 
in fiik Lines, or a Man fupported by \¥ax, or 
fuchlike, is placed near the Globe in Motion ; 
bccaufe then, whatever Part of the Electricity 
of the Perfon rubbing is taken from him, is com- 
municated either to the other Man or to the Gun- 
barrel, thefc, from their Situation, being the firft 
Non-electrics, to which the Electricity taken from 
the Perfon rubbing can be communicated. 

8. That, under thefe Circumftances, as much Elec- 
tricity as is taken from the Perfon rubbing, is 
given to the other ; by which means the Electri- 
city of the firft Man is more rare than it natu- 
rally was, and that of the laft more denfe. 

9. That the. Electricity in either of thefe Perfons is 
in a very different State of Denfity from what it 
naturally was, or from that of any Perfon ftand- 
ing upon the Earth , this laft being in a middle 
State between the two other Perfons 5 that is, he 
has not his Electricity fo rare as the Man rub- 
bing 
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bing the G!obe, nor fo denfe as that of him fup. 
ported by Electrics perfej and touching the Equa- 
tor of the Globe, 
lo. That therefore the fame Effect^ a Snapping, is oh- 
ferved, upon bringing any Non-electric near either 
of thefe Pcrfons, from very different Caufes : For it 
is apprehended, that, by bringing the Non-electric 
near him, whofe Elcftricity is more rare, this Snap- 
ping reftores to him what he had lofti and that, 
by bringing it near him, whofe Electricity is 
more denfe, it takes of his Surcharge, by whicii 
means their original Quantity is reftored to each. 

^V. This Solution oit\\\sVh^nGmenony without 
allowing any Part of the Electricity of either of thefc 
two Perfons to be furnifhed by the circumambient 
Air, was fatisfactory, not only to the Gentleman 
who propofed it, but to many of the Royal Society^ 
excellent Judges of this Matter, to whom I fhewed 
the Experiment: And this the more fo, as it is to 
be obferved, that if, under the before-mention d Cir- 
cumftanceSj the Perfon rubbing the Globe was touched 
by him who held his Finger to the Globe, the Snap- 
ping was much greater than if either of them touched 
a Perfon (landing upon the Floor 5 as the Denfity of 
the Electricity between thefe two Perfons was fo 
much more different than that of cither of them 
to him on the Floor : Whereas did their Electricity 
proceed from the Air, from their being both elec- 
trifed they ought not to fnap at all from their touch- 
ing each other ; or, admitting they did touch each 
other, they both of them, upon a Suppofition that 
they did receive their Electricity alike from the Air, 
fhould manifeft the Accumulation thereof, and fnap 

N upon 
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Upon the Touch of a Man (landing upon the FIoor> 
the contrary of which invariably happens. 

§ VI. At this time I am the more particular concern- 
ing the Solution of this fingular Appearance, as Mr. 
Col/mfony 2i worthy Member oi this Society, has re- 
ceived a Paper concerning Electricity from an ingeni- 
ous Gentleman, Mr, Franklin^ a Friend of his in Ten- 
Jylvania. This Paper, dated J^f^ff i, 1747. I very 
Jately pcrufed, by Favour of our moft worthy Tre- 
fident. Among other curious Remarks there is a 
like Solution of this Faftj for though this Gentle- 
man's Experiment was made with a Tube infteadofa 
Globe, the Difference is no-ways material. As this Ex- 
periment was made, and the Solution thereof given up- 
on the other Side of the Atlantic Ocean before this 
Gentleman could poflibly be acquainted with our hav- 
ing obferved the fame Faft here, and as he feems very 
convcrfant in this Part of Natural Philofophy, I take 
the Liberty of laying before you his own Words. 

"^ I. A Pcrfon {landing on Wax, and rubbing a 
' Tube, and another Perfon on Wax drawing the 
' Fire 5 they will both of them, provided they do 
^ not ftand fo as to touch one another, appear to 

* be ekdrifed to a Perfon (landing on the Floor 5 

* that is, he will perceive a Spark on approaching 

* each of them with his Knuckle. 

' 2. But if the Perfons on Wax touch one ano- 
' ther during the exciting of the Tube, neither of 

* them will appear to be electrifed. 

^ 3, If they touch one another after the exciting 
« the Tube and drawing the Fire as aforefaid, there 
< will be a ftronger Spark between them, than was 

* between cither of them and the Perfon on the 

* Floor, ^ 4* 
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* 4- After fuch a ftrong Spark neither of them 
difcover any E.ectricity. 

* Thcfe Appearances we attempt to account for 
thus : 

Wc fuppofe, as aforcfaid, that electrical Fire is 
a common Element, of which every one of 
thefe three Perfons has his 'equal Share before 
any Operation is begun with the Tube. y/> 
who ftands upon Wax, and rubs the Tube, 
collects the electrical Fire from himfclf into the 
Glafs, and his Communication with the com- 
mon Stock being cut off by the Wax, his Body 
is not again immediately fupplied. By who 
ftands upon Wax likewife, palling his Knuckle 
along near the Tube, receives the Fire which 
was collected by the Glafs from Ah and his 
Communication with the common Stock being 
cut off, he retains the additional Quantity re- 
ccived* To C ftanding on the Floor, both ap- 
pear to be electrifed : For he, having only tlic 
middle Quantity of electrical Fire, receives a 
Spark upon approaching 5, who has an over 
C^antity, but gives one to Ay who has an un- 
der Quantity. If A and B approach to touch 
each other, the Spark is ftrongeri becaufe the 
Difference between them is greater. After fuch 
Touch, there is no Spark between either of them 
and C, becaufe the electrical Fire in all is re- 
duced to the original Equality; If they touch 
while clectrifmg, the Equality is never deftroyed, 
the Fire only circulating. Hence have arifen 
fome new Terms among us. Wc fay, B (and 

f Bodies alike circumftanced) is electrifed pofi- 

N 2 [ tively^ 
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^ tlvcly$ Ay negatively^ j3r, rather, j5 is ckctrifcd 

* J?I$iSy Jly minus. And we daily in our Experi- 

* mi:nts clcctrife plus or mimis, as we think pro- 
^ ' ocr. To cJcctrifc J^hs or mim:s^ no more needs 
^ be known than this $ that the Parts of the Tube 

* or Sphere that arc rubbed, do in the Jnftant of 
^ the 'Friction attract the electrical Fire, and 

* therefore take it from the Thing rubbing. The 
« fame Parts immediately, as the Friction upon 

* them ceafes, are difpofcd to give the Fire, they 
^ have received, to any body that has lefs. Thus 
« you may circulate it, as xMr. Wktfhn has Hiewn * i 

* you may al(b accumulate or fubftraft it upon or 
^ from any Body, as you connect that Body with the 
^ Rubber, or with the Receiver, the Communi-* 

* cation with the common Stock being cut off/ 
The Solution of this Gentleman, in relation to 

this Th^mmenon, fo exactly corrcfponds with that 
which I offered very early iaft Spring, that I could not 
help communicating it, 

§ VII. In Sect. 51. and 6i. of my Sequel to*the elec- 
trical Experiments, which I prcfented to the Rojal 
Society laft Year, from not having confidefd this Ex- 
periment in a ftaticai View, and from not then ima- 
gining the Velocity of Eleftricity fo great as we fince 
have found it, 1 concluded, that the Snapping obferved, 
if a Perfon ftanding upon the Floor touched the Man 
ftanding upon Wax, who turned the Wheel of the elec- 
trifying Machine placed iikewife upon V/ax, to be 
owing to the Inverfion of the ufual Courfeof the Elec- 
tricity ; as that Snapping was only conftant^ when 

the 
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the Gun-barrel fufpcnded in filk Lines was touched 

by I\on-e;cctrics, As frcm divers Experiments I 
had found that Elccrricitv was not furnihicd by drv 
Air, by many more that it couid not come down 
clean lllk Lines; and as, from his Snapping, the 

hlzn uDon the V/cX argued the Prcfcncc of Elec- 
tiicitv, I conceived that this could hanaen no other 
W'av. than that the rubbing; of the Giobe bv a Cu- 
fr.ion or the Hand of a Man, gave it a Eitnefs to 

take off the Eleclricitv. furnifned bv the fuiDcndcd 
Gun-barrel from the Kon-e;ectric upon the Fioor^ 
and lodge it upon the Machine, and upon the Man 

, J^ IT"**, It £*"'n 1 T" 

m^nt of circulating the electrical F-re"^, where the 
i.'>ru«n Oi. D^iie j.iamc *rom ^ OiUni-- %■%■ ire propcriV 
cilpofcd, can alv.^avs be fecn to v^^^is diver^in:^ into 
the Machine, tiiough not fo, when brought near 
the Gun-barrel under the mod favourable Circum- 
{l-anccsj as uxU as the Experiment before-mention'd 
brought to fncw that the Electricity came from the 
A.ir, have induced mc to change my Opinion 5 and 
inftead of the Courfe of the Electricity being in- 
%'cited, the Thdmmena zxoi:^ as far as 1 am capa- 
ble of juddns, from the Man who turned the Vi'heei 
of the elvCtrifvine Machine havins lefs than his ori- 
ginai Quantity of Electricity, and the Gun- barrel 
from having miore: To thefc add, that the Pcrfon^ 
who touched thefe whiie ftanding upon the F^oor^, 
had a C^uantity different from eacii of thefc, that 
; is,, his natural Quantity. 
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§ VIIL I beg Le:^^'-^ ^o correft a'fo what! metiMon'd 
in my Seq^'eK p. <->. i-' rcLti n to my luggcfting, 
that, in the Explolion of tne charged Piiiai through, 
the Body ot a Man, or other Non^eieclrics, as much 
Elecirricity as was taken from his Body, was imme- 
diateiy replaced by the FJoor of the Room upoa 
which heftood: I having fince fcmd, that the charged 
Ph:ai w^ould explode with equal Violence, if the Hook 
of the Wire, which is ufually run through the Cork 
of the Phial, w^as bent in fuch a manner as to come 
near the Coating of the Phial, without any other Non- 
electric being near, from which fuch Quantity could 
be fuppiied. 

§IX. I take noticeof thefe, inafmuch as, notwith- 
ftanding the very great Progrefs that has been made 
in our Improvements in this Pare of Natural Philo- 
fophy within theie few Years, PoAerity will regard 
us only as in our Noviciate 5 and therefore it behoves 
us, as often as we can be julUfied therein by Expe- 
riment, to correct any Conclufions we may have 
drawn, if others yet more probable prefent them- 
felves. 

§ X. I laid down and confider'd largely in my 
Sequel "*", that the Stroke from the Phial, in the Ex- 
periment of LeydeUy was not in Proportion to the 
Quantity of ^Matter contained in the Giafs, but was 
increafed by the Quantity of Matter in the Giafs, and 
the Number of Points of non-eledrical Contaft on 
the Outfide of the Giafs. This Fact I have purfucd 
further, and increafed thereby the clcCtrical Explo- 

fion 



mmm 



* See^, II, 171 19, Csfr* 



[ 103 3 

fion to an aftonidiing Degree. To this End I pro- 
cured three cylindrical Phials blown very thin, about 
feventeen Inches in Height and four in Diameter: 
After thefe were coated within an Inch of their 
Kecks with Sheet-Lead, I put into each fifty Pounds 
of leaden Shot. I chofe this Form for the Glaffes, 
that the Matter therein contained might be expofed 
under as large a Surface, as could conveniently be ob- 
tained. Thcfe Glafles were placed near each other in 
a convenient Part of my Room, and did communi- 
cate with each other by means of a fmall iron Rod 
lying upon all their Mouths, and touching Pieces of 
ftrong Wire (luck into the Shot contained in them : By 
this ^Management one of thcfe could not be eleftrifed 
without communicating with the reft. The leaden 
Coatings of thefc Glalles werealfo connected together 
by fmall Wires, all which centered in one tail Wire 5 
fo that, when the Matter contained in thefe three 
Glaffes was replete with Eleftricity, which was done 
by a Wire from the Gun- barrel fattened to the iron 
Rod lying upon their Mouths, the whole Quantity 
of Eledricity here accumulated might be difcharged 
at once by touching the Gun-barrcl with an iron 
Rod fattened to the tail Wire. When the Glaffes 
are fufficiently eledrifed, if the Room is dark, you 
will fee Brufhes of blue Flame from feveral Parts of 
the conducing Wire 5 and thefe indicate the proper 
Time of making the Explofion. Thefe Glaffes, from 
the Thinnefs of their Sides, and from the Weight 
of their leaden Shot, are very liable to burttj and 
if one of them happens to have the leaft Crack in 
any Part of its Surface, which is under the Lead, 
none of them can be elcftrifed j all the Electricity 
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paifing ofFby that Crack. The eleclrkal Explofiom 
from two or three of thefe Glaffes is not double or 
treble to that from one of thcnij but the Expiofion 
from three is much louder than that from two, tha 
from two much louder than that from one, 

§ XL The Experiment juft mentioned induced 
me to im.agine, that the Expiofion from thefe Phials 
was owing to the great Quantity of non-e!eciric 
Matter contained in them : And whilft I was con- 
fidering of fome certain Method of aifuring myfelf 
whether the Fad v/erc fo. Dr. Bevis informed me, 
that he had found the eleftrical Explofion to be as 
great, as when he had accumulated the Eleftricity 
in a half Pint Phial of Water, by the following 
Method.^ JHe covered a thin Plate of Giafs, of about 
a Foot fquare on both Sides, with Leaf Silvery this 
he made to adhere to the Giafs with very thin Pafte. 
A Margin of an Inch was left on both Sides 5 other- 
wife, upon electrifying this Plate, the Eleftricity 
would be prevented from being accumulated upon 
one of its Surfaces, by being propagated from the 
Silver on one Side to that of the other* When the 
glafs Plate was thus prepared, if it was placed upon 
a Table in fuch a Manner, that, when fully elec- 
trifed by a Wire or fuch-like from the prime Con- 
duclor, a Perfon touched the under Surface with a 
linger of one of his Hands, and brought one of the 
lingers oi his other near the upper Surface thereof, 
or near the prime Conductor, he was fliocked in 
both his Arms and acrofs his Breafti Jhe fame Effect 
happened, if, when this Plate was electrified in the 
before-mention'd Manner, a Perfon holding it in his 
Hand by the Margin^ and without touching the Sii- 

vcr^ 
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Silver prefentcd it, even fome time afrer it had been 
taken from the prime Conduclor, to anorher Pcrfon 
who touched the under Surface with his Finger, and 
held it there till he touched the upper Surface with 
a Finger of his other Hand. 

§ Xll. This Experiment was fufficiently convincing, 
that the Greatnefs of the electrical Explofion, in my 
former Trials, was not owing folely to the great 
Quantity of non-electric Matter contained in the 
GlalTes $ as the Explofion from the glafs Plate fil> 
vered was occafioned by about fix Grains of Silver, 
upon which the Electricity was accumulated ; more 
cfpecially as this Explofion was equal, if not fupe- 
rior, to that from half a Pint of Water contained in 
a thm Glals as ufual, under the mod favourable Cir- 
cumftances. 

§ XIII. As each of the Surfaces of the glafs 4^1ate 
juft mentioned mcafurcd fixty-four fquare Inches, I 
was defirous of purfuing this Inquiry further i and 
accordingly procured a cylindrical glafs Jar blown 
very thin, of fixteen Inches in Height, and eighteen 
Inches in Circumference. This I caufed to be co- 
vered both within and without with Leaf-Silver, to 
within an Inch of its Top. This Glafs with its Mar- 
gin made very clean (upon which the Succefs of the 
Experiment confidcrabiy depends) was fully elec- 
trifed by the means of a Piece of Chain, let down 
to the Bottom of the Jar, by a Wire from the prime 
Conductor 5 and the Explofion made by its being 
placed upon a Plate of Metal, to which was fafien'd 
a Wire conneded to an iron Rod, and this Rod was 

O brought 
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brought near fomc gi dcd Leather lying upon the 
pnnu Conductor. This Exploilon was equal to that 
u*oni ti:C thr c C'i.lTef bctore-mcnticn'd, containing a 
hundred abd fi:[y Pounds of icadcn Shot; though 
hc5x tuC V cii'ht of the Silver iininiz the internal 
Surf^ace of the Glals, upon which the Eleclricity was 
sccuniulatcd, d:d not exceed thirty Grains. So 
much of the in ernal Surface of this Jar, as was co- 
vered with Si.ver, amounted, as the Surfaces of 
Cylinders are as their Length multiplied bv their 
Periphery, and allowing thirty fix fquare Inches for 
the Bottom, to three hundred and fix fquare Inches. 
If this Ex.loiion was made in a dark Room, the 
Corrufcarions witjhin the Jar, at. the Inftant of the 
Explofion^ were extremely brihiant. 

When this Jar is fully elcctrifed, if, inftead of 
making it explode, you only bring the fhort iron 
Rod, with which the Explofion is ui ually made, near 
a Piece of gilded Leather lying .upon the prime Con- 
ductor, though not near enough to make the Glafs 
cxpiode at once, you hear the Eledricity, accumu- 
lated within the Jar, efcapcwith a Noifc very like 
that of a fmali heated iron Bar quenching in 
VVater, 

§ XIV. The great Explofion from the Jar before- 
mention'd, when fo little non-electric Matter was 
included therein, has caufed me to be of Opinion, 
that the Effect of what we call the Experiment of 
Leyden is great y increafed, ifnc^prinopaly owing, 
not fo mucb to the Quafitity of non- electrical Mat- 
ter contained in i\x<^ Giafs^, as to the Number of Points 

of 
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of non-ekarical Contaft * within the Ghfs, and 
the Denfity ^f- of the JMatrcr conftitutmg thofe 
Points, provided this Matter be in its own Na- 
ture a ready Conductor of Electricity. For this 
Reafoii it is prefumed, that lo much of the 
Lead contained in the Shot in the beforc-mcn- 
tion'd Expcrinrient, only concurred to make the 
electrical Explofion, as touched the internal Surface 

of 



* Bodies having the Power of readily condu(5ling EleSricity 
feeais to depend very little upon their fpecific Gravity fimply confi- 
dered : Metals, for Inftance, and Water, are in a great Degree 
Non-eledrics, and confequently condudl Electricity the beft of 
any Subftances, that have yet fallen under our Notice ; whereas the 
Cakes of Metals, though very denfe Bodies, and very greatly more 
fo than Water, prevent in a great Degree the quick Propagation of 
the ele6lrical Power. So that a Phial coated v/ithin and without 
with Cerufe, n e. the Calx of Lead, and ele<3:rifed,did not, upon the 
Application as ufual of one Hand to the external Surface thereof, 
and touching the prime Conduftor with the other, occafion any 
Shock, or make any Explofion more than the fimple Stroke from 
the prime Conduitor. The fame Obfervation holds good with re- 
gard to red Lead, Litharge, and lunar Cauftic or the Calx of Sil- 
ver, none of which fnap, when eleftrifed. For the fame Reafon, 
Filings of Iron, which are rufty, /. e. have their Surfaces converted 
into a Calxy are much lefs proper to be put in Glaffes to make the 
Experiment oi Leydetiy than thofe that are not 5 irtafmuch as thefe 
laft caufe a much louder Explofion than the firft. The making 
ufe of rufty Filings of Iron was the Occafion of my mentioning 
in my Sequel^ § XVI. that the Stroke from thefe was lefs than that 
from Water; the contrary of which I afterwards found true, when 
Filings of Iron not rufty were fubftituted. 

t I heretofore, p, 11,^^. of my Sequel^ took notice, how 
much the Effect: of this Experiment depended upon the Quantity 
of non-ele<5tric Contait upon the Outfide of the Glafs* 
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of the GlaG: As a great Part of this Surface was 
without Contact, occafioncd by fuch of the Shot as 
prefjiited themC ives thereto, touching, from their 
ipherical Figure, only in one Point, there confe- 
qu nr-y remained without Contact comparatively 
great Sp.ices between each Shot. This Defect was 
obyiarcd by rhe univerfal Contact of the Silver, and 
thereby was occafion'd the greater Explofion. 

§ XV. The following Experiment has fome Re- 
lation to the preceding* If a Phial of warm Water, 
without being coated with Sheet-Lead, or other 
Bon-ekctrica! Matter, is eiectrifed by connecting it 
to the prime Conductor^ and a Ring of fmall Wire, 
in lieu of the ufual Coatini!, is put round this Phial, 
the Wire being continued of a fufficient Length 
to touch the prime Conductor 5 upon difcharging 
the PiiiaU you have a flight Explofion, and a FlaOi 
of Fire feems at that Inftant to fill the Glafs. But 
if this Experiment is made in a very dark Room, 
and with great Attention, this Flafli in the Phial 
will not then feem to proceed from the whole Quan- 
tity of \¥ater contained therein 5 but, as far as the 
Suddennefs of the Explofion will permit the Eye to 
follow It, will be feen to occupy only the internal 
Surface of the PhiaL 

§ XVL I ordered another glafs Jar as large aspof- 
fible to be blown, fo that the Giafs thereof might 
be very thin ^ and after many Attempts of the Glafs- 
makers I procured one, the Height of vs^hich was 
twenty-two Inches, the Ptfiphery forty-one. This 
was covered within and without, leaving a Margin 

of 
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cf an Inch at Top, with Lcaf-Brafs. As much of 
the internal Surface as was covered amounted to 
1 1 29 fquare Inches. But the Difficulty I met with 
in procuring this Glafs was fufficiently rcconipenfcd 
by the great Increafe of the Explofion therctrom, 
when fully eiectrifed, and difcharged in the fame 
manner as the glafs Jar before-mention'd. The 
Report was vaftly louder ; all the attendant Tham- 
mena greatly exceeded any thing of this kind I was 
before acquainted with. As the Quantity of Metal 
within this Jar did not exceed two Drams, this Ex- 
periment gives further Weight to my Opinion be- 
fore-mention'd § XIV. in relation to the manner of 
increafing the Effects of the Experiment of L^/^^;^ 5 
and from what the Th£nomena of that furprifing 
Experiment principally proceed 5 viz. not from the 
Volume of the prime Conductor, nor from the 
Quantity of non- electrical Matter contained in the 
Glafs, but from the Number of Points of non-elec- 
trical Contact both within and withoutfide of the 
Glafc, and from the ^ Dcniity of the Matter confti- 
tuting thofe Points. 

|XVIL It muft be obferved, that, ceteris paribus^ 
the electrical Explofion is greater from hot Water 
included ih Glaffes than from cold 5 and from thefe 
glafs Jars warmed than when they are cold. 

§ XVIL 



* Though the Denfity of the Matter conftituting thefe Points 
proceeds from their Number in a mathematical Senfe, yet in a po- 
pular one I take the Liberty to diftingaifh them. 
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§ XVIII. The Explofionsfrom the large GlaiTcs ju 
nicntion'd fully cicctdfcd, as well as from fmall 
ones under the fame Circumftanccs, will nor be con- 
iiderabie, unlcfs the Chxuit, frequently mentioned 
in my Writings upon this Subjed, be completed; 
that is, unlcfs fome Matter, non-electric in a coii- 
fiderable Degree, and in Contact with the Coatings 
of the Phials, is brought into Contact, or nearly fo, 
with fuch Non-electrics as commtmicate with the 
Matter contained in the Phials, themfclves. When 
indeed the Circuit can be completed, the Explofion 
from the large Glaflfes is prodigious; the whole 
Quantity of EIe<ftricity therein accumulated, or nearly 
fo, being difcharged in an Inftant. But the Faft is 
otherwife, if the Circuit is not completed, and the 
iron Rod in the Mouth of one of thefe Phials is 
touched by a Non-eledric (the Hand of a Man, for 
Inftance) not in Contad with the tail Wire: For 
then there will be no Explofion, no Shock, but the 
Perfon, approaching his Finger near the iron Rod, 
will fee a Succeffion of fmall Sparks, more intenfely 
red than that large one feen, when the Phials ex- 
plode at once i and the Perfon making the Experi- 
ment, will feel a very pungent Pain, but confined 
to that Finder which (touches the iron Rod. This 
SuccelTion of Sparks contmues, until the Eledricity 
accumulated in the Phials is nearly exhaufted. So that 
the Explofion from any given Quantity of Eledri- 
city, accumulated as before-mention'd, is greater 
or left m prooortion to the Time expended in make- 
ing that Explofion : In like manner as a given Quan- 
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tiry of grained Gunpowder rammed, hard in a Pifto^, 
is aimoft intlantancouHv tired, and that with a urcac 
Report^ when the Himc Quantity of Gunpowder 
rubbed tine, and rammed hard» takes a conlldcrabic 
Time in burning as a Squib, and makes no Explo- 
iion. 

§ XIX. The Caufes why the charged Phial will 
not explode quick, without the Eledricity therein 
dcfcribing a Circuit through Subftances iion elcdric 
in a great Degree, may be very difficult to be af- 
ftgned. It is fufficicnt for us in the prefent Inquiry 
to be aflfured of its being a certain, an invariable 
Law : And in order to prove, that the Eieftricity, 
upon the Exp ofion, pafTes with its whole Force 
through the Circuit of Non-eieclrics, contrary tq 
what lias been fuggcfted, I made the following Ex- 
periment. 

§ XX. I procured two fmall fquare iron Bars, of 
about fourreen Inches long : An Inch at each End 
of thefc Icaufed to be bent at right Angles. Thefc 
iron Bars were fupported in fuch manner (by Sub- 
ftances whether originally eiedric, or not, was no- 
ways material) that each of their Ends came 
Within about two Tenths of an Inch of fome 
warm Spirit of Wine, or Effence of Lemons in 
four Spoons placed upon a Table. I then fufpended 
a common coated Phial filled with Filings of Iron to 
the Gun barrel, the tail Wire of Vv^hich reached to 
a Table at a few Feet Diftance, and was placed 
under a brals Weight which fupported the Handle 
of the firft of the Spoons: Over this Spoon, at the 
Diftance juft mentioned, I placed one of the fquare 
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iton Bars, and at its other End was placed another 
Spoon : This fccond Spoon touched the Handle of the 
third, which was placed under one End of the other 
Iquare Bar, whofc other End came near to the Spine in 
the fourth Spoon, the Handle of which Jay upon a 
Weight; and under this was placed a Wire connedcd to 
the fhort iron Rod, with which the Explofion was made, 
when the coated Phial was charged. When the Phial 
was well charged, if the Spirit of Wine fent forth 
Vapours, and the fquare iron Bars were at a proper 
Diftance from its upon making the Explofion at the 
Gun-barrel the Electricity fnapped between the Spi- 
rit and the iron Bars, and the Spirit was fet on Fire 
at the fame Inftant in all the Spoons. It fomctimes 
happened, that fome of them only were fired. If 
the iron Bars were too near the Spirit, it was not 
fired, though the Circuit was completed ; becaufe 
then no eledrical Flame fnapped between the Rods 
and Spirit i that Effect happening only, when the 
Parts of the Non-electrics dcfcribing the Circuit 
arc not in immediate Contact 5 on the other hand, 
if the Space left between the Bars and Spirit was 
too great, the Circuit could not be completed, and 
there would be no Explofion. 

§ XXL This Experiment will fecm more fur- 
prifing in the following manner. When the j^J>j;a- 
ratus is difpofed of as before, the tail Wire from 
rhe coated Phial, before it reaches to the Table, is 
fattened to an iron Rod ftanding in a Pail of Water: 
Another iron Rod is likewife placed in the fame 
Pail of Water, and a Wire from this laft reaches 
under the Weight, which fupports the firft of the 
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bcfore-ttiention'd Spoons. From beneath the Weight 
v/hich fuppoits the Handle of the fourth Spoon, a 
Wire reaches to an iron Rod ftanding in a fecond 
Pail of Water, in which is placed alfo another iron 
Rod, to which is faftened another Wire connected 
with the fhort iron Rod, which is employed to 
make the Explofion, When, with this Difpoficioa 
of the Apparatus^ the charged Phial is caufed 
to explode, the Spirit or EfFence of Lemons in 
fome or all of the Spoons is fet on Fire r to 
accomplifh which, the Electricity muft necefTarily 
pafs through one of the Pails of Water, and poffibly 
through both. But here it-muft be undcrftood, that 
the Pails of Water ftand upon a dry wooden Floor ; 
for if they ftand upon one that is wet, or upon the 
Ground, the Circuit will be, for Rcafons frequently 
mention d in the Courfe of thefe Inquiries, com- 
pleted between the two Palls, where the non-electric 
Matter is continuous, and be prevented from pac- 
ing by the Spoons where it is not foj and this will 
defeat the Succefs of the Experiment. The I^um- 
ber of Spoons in the Manner before-raention'd, and 
their Diftancc from each other, may be varied as far 
as is thought neccffary. The Circuit may likewife 
be direded through any Number of Men, provided 
that each of them holds in one of his Hands a Spoon- 
ful of warm Spirit, and brings one of the Fingers 
of his other Hand at the proper Diftance to the Spi- 
rit held in the Hand of the Perfon next him: By 
thefe means the Explofion of the charged Phial will 
let on Fire the Spirit in feveral of the Spoons at 
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the lame time, provided the Perforis employ'd hold 
their Hands fafficiehtly fteady. 

§ XXII. This Eiperiment exhibits new and un- 
cxpeded Thsnomena: In all the Experiments to kin- 
dle inflammable Subftances by Eledricity hitherto 
attempted both here and abroad, either the Spirit 
or the Non-ciedric, wherewith it was intended to 
be fet on Fire, were placed upon Originally-Eka:rics. 
But here, on the contrary, although both one and 
the other are placed upon Non-eledrics, we fee the 
fame EfFcft produced. Nor is the eledrical Power 
leffcned, by exciting feveral different Quantities of 
riamei in doing which, it palfes fo quick as to pre- 
vent the Poffibility, in feveral Spoonfuls of Spirit, 
fired by the fame Operation, of determining which 
of them was on Fire firft : And though we know 
from its Effefts, that the Electricity goes through 
the whole Circuit of Non-eleftrics with its whole 
Vigour, its Progrefs is fo quick as not to alFed, by 
by attrading or otherwife, light Subftances difpofed 
very near the Non-eledrics, through which it muft 
neceffarily pafs. 

§ XXIII. I would here recommrnd to thofe Gen- 
tlemen of the Royal Society r who laft Summer mea- 
fured the relpective Velocities of Electricity and 
Sound, a Procefs of this fort to be executed at a 
proper Time 5 whereby they would be able to a 
very great Nicety to afcertain the abfolutc Velocity 
of Electricity. For it may be contrived, that a Man 
may be placed in the fame Room with the electrifying 
Machine, taking hold of a Wire in each of his Hands : 
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Thefc Wires- may be fo managed, that by means of 
the electrical Circuit, the Man holding them may 
be made fenfible of the electrical Commotion, even 
under the Eye of an Obfcrver at the Machine > 
though before the Electricity can arrive at the Per- 
fon holding the Wires, it will be obliged to pafs 
through whatever large Space fhall be thought con- 
venient for the Obfervation. The Time then fpcnt 
tvvecn the Explofion of the charged Phial, and the 
Pcrfon holding the Wires feeling the electrical Com- 
motion, will give the abfolute Velocity of Electri- 
city to great Exactnefs *. 

XXIV. As my Inquiries upon the Subject of Elec- 
tricity have always tended as much as polTible to the 
Analyfis thereof, I have often obfervcd, that if, when 
the electrifying Machine ftands upon the Floor, the 
Globes thereof arc rubbed with their Cufiiions, or 
-with Hands cover "d with Originally-Electrics of a 
fufficicnt Thicknefs, and perfectly dry, no Electri- 
city will be perceptible upon the Touch of a Gun- 
barrel fufpencied in fiik Lines, and touching the 
Globe in Motion, or upon the Touch of any other 
Subftances fupported by Electrics^^r/^s or, in other 
Words, there will be no Accumulation of Electricity. 
The only Originally-Electrics fit for this Experiment 
(as all unctuous Subftanccs, as Wax, Refin^ and 
fuch-like, though Ekctncs per fe, by flicking to the 
Outfide of the Glafs render it unfit to excite Elec- 

trciry 



* This has been fince put in Execution, See ahve p. 88. 



[ II6 ] 

tricity from other Bodies) are to be obtained from 
the Animal Kingdom : And of thefe only fuch as 
do not partake, from their Manufacture or other- 
wife, of any non-electric Subftanccs. Thofeofthis 
fort, which I have tried, and always with the fame 
Succefs, when perfectly dry, have been Silk (woven 
or not). Velvet, Hair- Cloth, Woollen-Cloth, and 
the dry Skins of Rabbits dreffed in their Fur ; and 
the Event has been the fame, whether thefe Sub- 
ftanccs have been rubbed under a greater or a lefs 
Degree of Friction : And fcarce any Electricity has 
been perceptible, when thofe Parts of thefe Sub- 
fiances, which immediately are in Contad with the 
Globes, have been rubbed over with dry Chalk, a 
non-electric Subftance. But the Succefs is different, 
when thefe originally-electric Subftances have lain 
in damp Places, or have been held over the Steam 
of warm Water ^ becaufe then the Water imbibed 
by thefe Subftanccs ferves as a Canal of Communi- 
cation to the Electricity between the Hands or Cu- 
fhions and the Globes in the fame manner, as the 
Air, replete with Vapours in damp Weather, pre- 
vents the Accumulation of Eledricity in any con- 
fiderablc Degree, by conducting it as faft as excited to 
the neareft Non-electrics. On the contrary, nioft 
Subftances of the Vegetable Kingdom, whofc Form 
makes them fit for this Treatment, though made as 
dry as pofllble, furnifii Eledricity, though in dif- 
ferent Quantities. I have tried Hemp, Linen-Cloth 
of various Kinds, Paper both of Linen and Hemp, 
Cotton in the Wool, Fuftian, Cotton-Veivcr, 
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and many others of this Clafs. I have covered at 
one time the Cufhion, with which I rubbed a Globe, 
with eight Lamina of Sheet-Lead, and have ex- 
cited Electricity from that Metal: And however 
improper a Deal-Board may fecm for the Purpofe 
of rubbing a Globe, I have more than once ac- 
cumulated Electricity from that, though its Sub- 
fiance has the Appearance of being much lefs fit 
than every one of the Originally-Eleclrics I men- 
tion'd before. 

§ XXV. To the Doclrinc here laid down it may 
be objected, that Leather is an animal Subftance, 
which, though perfectly dry, excites Electricity the 
ftronaeft of all the Subftances hitherto difcover'd i 
that dry Leather ou2;ht to be confider'd as an Origi- 
nally-Electric $ and therefore, according to the Rule 
before-mention d, fhould not furnifh, from rubbing 
the Globe therewith, any Electricity at all. To this I 
anfwer, that though the dry Skins of Animal? are Elec- 
xncsperfe.Qi)' Leather is far from being fo ; and this 
is owing to the vaft Quantities of rcftringcnt vegetable 
Subftances imbibed by the Skins throu2houi: their 
whole Contexture in the Operation of Tanning in 
fome Species of Leather, and of faline Subftances, 
fuch as Alum, in others ; both which Subftances arc 
non-electric, and of thefe Leather vcrv confidera- 
bly partakes : For by thefe the Hides and Skins of 
Animals (and any Mufcle of their Bodies is liable 
to the fame Treatment), which otherwife areas pu- 
trefcent as any Part of their Bodies foevcr, are made 
to laft through many x\ges, and be fubfcrvicnt to 
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many valuable Purpofes of Life. The fame Con- 
clufion muft be drawn concerning Hats, which, tho' 
made of the Hair of Animals, furnifh Electricity^ 
though but in a fmali Degree : And this is occanon'd 
by the mucilaginous and gummy Subftanccs made 
ufe of bv the Hatmakers, to give their Manufacture 
a fuitable Stiifnefs. 

§ XX VI. From what I have advanced § XL XI I. 
XIII. XIV. XV, XVII. itmay poilibly bcconjccturV;, 
that the ekclrical Effluvia occupy only the Surfaces 
of Bodies ele£trifed 5 as we there found, that a very 
fmali Quantity of Matter, diftributed under a very 
large Surface, would occafion a greater Accumula- 
tion of Electricity, than a very much more confi- 
derable Quantity of Matter under a lefs. But that 
the Electricity occupies the whole Mafles of Bodies 
eleftrifed, and pafles through their conftituent Parts, 
is clearly demonftrated by the following Experi- 

aH vil Vk^t 

§ XXVIL When I firft engaged in thefe Inqui- 
ries, to allure myfelf of this fact, I enveloped an 
iron B.od about three Feet in Length with a Mix- 
ture of Wax and Refin, leaving free from this Mix- 
ture only one Inch at each End. This Iron was 
warmed, when thus fitted, that the whole of its 
Surface, where it was intended, might be covered. 
This Rod, when elcctrifed at one of its Ends, fnap- 
ped as ftrondy at the other, as though it was with- 
out the Wax and Refin. This could not -have hap- 
pened from the Ekaricify's paffing along the Sur- 
face of the iron Rod, becaufe there it was prevented 
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by the Originally ^Electrics, and confequcntly mud of 
NcccfTity pafs through it. 

§ XXVlII. A Phial of Water, in the Experiment 
of Leyden can be eleclrifed, and may be caufed to 
explode, though the Wire, touching the Water in 
the Phial in making that Experiment, be run through 
a wax Stopple, exactly fitted to the Mouth of the 
Pbial. 

§ XXIX. I caufed a glafs Tube, open' at each End, 
and about two Feet and a half long, to be capped 
with Brafs cemented to the Ends of the Tube. In 
the Centre of each of thefe Caps was faftened a 
(lender brafs Rod 5 and thcfe were difpofed fo in 
the Tube as to come within half an Inch of each 
other. When the Tube was properly fufpended in 
filk Lines with one of its Extremities near a glais 
Globe in Motion, the brafs Work at both Ends 
fnapped equally ftrong. As the Electricity could no$ 
pafs along the Surface of this Tube warmed and 
wiped clean, this Effcd could not have happened, 
unlefs the Electricity pervaded the Subftance of the 
brafs Caps. Upon touching the Brafs at the End of 
the Tube moft remote from the electrifying Ma- 
chine, the Snaps from one of the brafs Rods within 
the Tube to the other were feen to correfpond 
with the Snaps without. More Experiments of this 
kind might be added, but thefe, I prefume, are fuf- 
ficient to iTiew, that tbe Electricity occupies the 
whole Maffes of non-electric Bodies eledrifed. That 
the Electricity paffes through Originally-Eleftrics to a 
certain Thicknefs I took notice of in a Paper 1 did 
myfelf the Honour to communicate in February 
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§ XX>r. I fhall forbear at prefcnt to lay before 
vou a Series of ExDcriments in 'vacuo ^ from the 
Comparifon of which, with the Experiments in open 
Air it appears, that our Atmofphere, wiien dry, is 
the Agent, whereby, with the Afllftancc of other 
Electrics yt^^r/?, we are enabled to accumulate Elec- 
tricity in and upon Non electrics \ that is, to commu- 
nicate to them a greater Quantity of Electricity than 
they naturally have : From hence alfo we fhall fee, 
that, upon the Removal of the Air, the Electricity 
pervades the Vacuum to a confiderablc Diftance, 
and rnanifcfts its Effects upon any Non-electrics, 
which terminate that F^a/^;;^: And by thefe Means 
that originally-electric Bodies, even in their mod per- 
fect State, put on the Appearance of Non electrics, 
by becoming the Conductors of Electricity. But thefe 
Matters may pollibly be the Subject of a future Com- 
munication. 
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